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SENATE JOINT RESOLUTION 24
(March 3, 1973)

A JOINT RESOLUTION OF THE SENATE AND THE HOUSE OF REPRESENTATIVES OF THE STATE
OF MONTANA DIRECTING THE ENVIRONMENTAL QUALITY COUNCIL TO UNDERTAKE A STUDY,
MAKE RECOMMENDATIONS AND PROPOSE LEGISLATION CONCERNING THE DEVELOPMENT AND
IMPLEMENTATION OF A STATE ENERGY POLICY AS IT RELATES TO A DEVELOPING NATIONAL
ENERGY POLICY AND REQUESTING THE GOVERNOR TO DIRECT THE COAL TASK FORCE TO WORK
WITH AND ADVISE THE ENVIRONMENTAL QUALITY COUNCIL.

WHEREAS, the Tegislative assembly recognizes a need for a state energy
policy to contribute and respond to a federal energy policy, and

WHEREAS, a study of this need should carefully separate nationwide problems
from those that are matters for action at the state level, and

WHEREAS, there is a need to consider the full range of possible energy
sources, optimal efficiency, conservation of use, and administration and
regulation of the energy industry, and

WHEREAS, the environmental quality council has received a private grant
to make such a study as is described above, which is to relate to an ongoing
national energy policy study financed and conducted by the source of the private
grant, and

WHEREAS, section €9-6514 (f), R.C.M. 1947, makes it the duty of the executive
director and staff of the envirommental quality council to make and furnish such
studies, reports thereon and recommendations with respect to matters of policy
and legislation as the legislative assembly requests, and

WHEREAS, the governor, acting on the recommendation of the environmental
quality council, created on August 2, 1972, an interagency task force on coal
development to coordinate comprehensive planning incorporating consideration of
the social, economic and environmental well-being of Montana people in present
and future generations.

NOW, THEREFORE, BE IT RESOLVED BY THE SENATE AND THE HOUSE OF REPRESENTATIVES OF
THE STATE OF MONTANA:

That the environmental quality council is hereby directed to undertake a
thorough study, prepare a report, make recommendations and propose legislation
concerning the development and implementation of a state energy policy as it
relates to a developing national energy policy.

BE IT FURTHER RESOLVED, that the governor is requested to direct the coal
task force to work with and advise the environmental quality council in con-
ducting a state energy policy study.

BE IT FURTHER RESOLVED, that the avowed purpose of this resolution is to
obtain a comprehensive energy policy, together with recommendations for necessary
supply of energy in a manner consonant with the preservation of environmental
values and the prudent use of the state's air, land, water and energy resources.

BE IT FURTHER RESOLVED, that copies of this resolution be delivered to the
Honorable Thomas L. Judge, Governor of the State of Montana; to the Honorable
Mike Mansfield and Lee Metcalf, United States Senators from the State of Montana,
the Honorable John Melcher and Richard Shoup, Congressmen from the State of
Montana and to the Honorable Rogers Morton, Secretary of Interior of the United
States, to the presidential Counsellor for natural resources and to the Montana
coal task force.
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I. INTRODUCTION

v

The "energy crisis" of 1973 brought to public attention what had been known
for some time by a few specialists -- that we can no longer take for granted the
unlimited supply and unrestricted consumption of energy. The nation and the states
have come to the realization that there should be more careful energy planning.
Continuation of unnecessary, uneconomical, and inefficient uses of energy can no
longer be tolerated.

Of particular concern to Montana is the development of western coal resources.
Some Montanans fear that Montana will bear all the environmental costs of energy
extraction and conversion for the region without receiving commensurate benefits.

The Energy Policy Study examines the issues involved in the question of coal
development, the need for environmental protection, and the need for adequate
supplies of energy to protect the health and safety, promote the general welfare,
to assure continued economic stability.

The main objective of the Energy Policy Study is to encourage careful treat-
ment of the environment within the framework of economic activity. (The greatest
reduction of damage could be achieved by a complete shutdown of industrial and
commercial activity; obviously this is not a viable alternative. People will
probably not be grateful for measures which protect their environment at the ex-
pense of their jobs.)

Because energy issues are very controversial, it is difficult to make recom-
mendations which will reflect the views of all interested parties. The Environmental
Quality Council's recommendations are fundameﬁta]]y weighted toward environmental
protection. EQC arose from the Montana Environmental Protection Act which declares
that

"it is the continuing policy of the state of Montana, in co-operation

with the federal government and local governments, and other concerned

public and private organizations, to use all practicable means and
measures, including financial and technical assistance, in a manner



calculated to foster and promote the general welfare, to create and main-
tain conditions under which man and nature can coexist in productive harmony,

and fulfill the social, economic, and other requirements of present and
future generations of Montanans.

(a) In order to carry out the policy set forth in this act, it is
the continuing responsibility of the state of Montana to use all practicable
means, consistent with other essential considerations of state policy, to
improve and co-ordinate state plans, functions, programs, and resources
to the end that the state may --

(1) fulfill the responsibilities of each generation as trustee of
the environment for succeeding generations;

(2) assure for all Montanans safe, healthful, productive, and estheti-
cally and culturally pleasing surroundings;

(3) attain the widest range of beneficial uses of the environment

without degradation, risk to health or safety, or other undesirable and
unintended consequences;

(4) preserve important historic, cultural, and natural aspects of our
unique heritage, and maintain, wherever possible, an environment which sup-
ports diversity, and variety of individual choice;

(5) achieve a balance between population and resource use which will
permit high standards of living and a wide sharing of life's amenities; and

(6) enhance the quality of renewable resources and approach the
maximum attainable recycling of depletable resources.

(b) The legislative assembly recognizes that each person shall be

entitled to a healthful environment and that each person has a responsi-

bility to contribute to the preservation and enhancement of the environ-
ment."

This is our perspective and the recommendations ought to be viewed with this in
mind.

The Energy Policy Study consists of the following sections:

1. Inventory of the alternative energy sources available to the stéte with
a discussion of alternative methods of extraction or conversion and associated
environmental costs.

2. Summary of current consumption by end use sectors and possible conserva-
tion measures for those sectors.

3. Discussion of the energy consumption in the next decade in Montana and

the United States and factors which contribute to the uncertainty about the energy

)
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outlook.
4.
5.

Summary of major state and federal regulatory agency activities.

Recommendations based on Montana's energy picture

9



IT. Findings and Recommendations ‘t

Standard of Living and Life Style--Findings

1.

When considering energy or land-use policy recommendations which might
have the effect of changing life styles, it must be remembered that an
ever increasing higher standard of living measured by per capita income
does not necessarily lead to a higher quality of life. A higher per
capita income implies more and more consumption of material and energy
which in turn usually means more air, water, and land pollution. This
is not to say, however, that a higher standard of living must incur
greater environmental costs. With stringent environmental safeguards
and improved pollution technology, it may be possible to improve both
the standard of living and environmental quality. For example, if the
economical conversion of solar energy into electricity is achieved an
abundant, relatively clean source of energy would be available with
minimum environmental and social cost.

Through recycling and use of renewable resources we might be able to
have sufficient materials at our disposal without imposing unacceptable
depletion of finite resources. We should not continue to increase

consumption of materials and energy at an uncontrolled rate, counting
Shoutd w~of

on new technology to bail us out. We)assume that environmental problems

associated with production and consumption of materials and energy can
not be solved through technological advances. . ﬁ,policy of making

maximum use of renewable and recyclable materials and energy sources

may mitigate some of the environmental problems associated with consump-

tion and production of materials and energy.

David Freeman in his recent book Energy summarizes the situation well:

"

The energy policy issue, then, is fundamental, demanding that



we reasses our definition of 'growth', our criterea of individual
and collective well-being and even our ideal of the American way
of life. Many times in our history we have changed, adjusted and
matured, emerging stronger. Now we are entering another time of
change, another test of our intelligence and maturity.

My study of energy policy has led me to the most difficult and
trcublesome conclusions: That the United States economy must undergo
fundamental restructuring in order to balance our energy budget."

5. The extent to which technology is developed depends upon how much money
is allocated to energy research, and the priority different types of
research receives. There isn't agreement as to what those priorities
should be, although there is general agreement that much more money
should be spent on energy research. Past research has focused somewhat
narrowly on the development of coal to solve energy problems in the
short and medium run, and nuclear energy to supply energy for the long
run. This seems to be a rather risky investment; both of these energy
sources are finite and have numberous environmental problems associated
with their extraction, conversion and use. Ve are counting on using
energy savings (fossil fuels) rather than using energy income in the
form of renewable sources such as solar and wind energy.

Standard of Living and Life Style--Recommendations
The recommendations in this energy policy are not intended to cause life style

changes, although it seems inevitable that our life styles will change. Conditions

around us are in constant flux; if we are to be a viable society, our lifestyles
must reflect adaptation to changes.

As the Montana energy policy is revised and evolves to reflect changes in the
international, national, regional, and state energy and environmental situation,
there may be policy recommendations which affect lifestyle. The public must be

made fully aware of the lifestyle changes proposed, (e.g. limits on material or

energy consumption).



Pricing--Findings

The full cost of the economic activity such as energy development and
consumption should be accounted for in its price, including the cost of using =
common property resources.

All previously "external" environmental, social, or economic and/or benefits
of the extraction, conversion in processing, transportation and use of energy
resources should be reflected in the market price of energy. (Externalities
are those benefits or costs to a third party which are not incorporated into
the economic producer cost or consumer price.)

Costs of environmental degradation, especially long-term effects, have been
largely ignored in the past. To some extent, our use of energy has been sub-
sidized; future citizens will have to pay for the cumulative and long-term effects
of energy development and use.

Clearly, it will not be easy to assign dollar and cent figures to such
external costs. It is extremely difficult to agree upon such costs. For example,
the value one person places upon clean air may be much higher than its value to -
another person. Therefore, assigning a money value to externalities will have to
be somewhat arbitrary. However, an attempt must be made to assign some reasonable
value.

There is need for research on the effect of current pricing policies on
energy consumption. The extent to which price increases decrease demand (prices
demand elasticity) is not altogether clear. Certainly wasteful energy consumption
should decrease considerably with rising prices; more necessary energy uses will
probably not decrease much (For further discussion of price-demand elasticity,

See section on Energy Consumption).
Some price changes are inevitable due to higher exploration, extraction,

and production costs because of more expensive materials, labor and environmental

controls. The additional price changes resulting from possible rate restructuring




or new taxation policies must be brought about in a careful and non-disruptive

manner.,

Pricing--Recommendations

1.

Taxation

1.

2e

3

Taxation

1.

The "cost'" of the water used in any type of energy conversion
facility must be reflected in the price of that energy source.

Water is a limited and valuable resource and should not be consumed
as a free commodity.

A pollution tax should be implemented to include the cost of pollution
in the price of energy.

A plan for assuring adequate community and social services for coal
development regions should be formulated to cover both long-term
permanent growth as well as peak construction "boom" growth. The
plan might include prepayment of corporate taxes in the form of a

tax credit.

System--Findings

Current fossil fuel tax system is neither simply designed nor con-
sistent among the three important fossil fuels.

The Net Proceeds Tax as a revenue source is unnecessarily complex

and unpredictable.

Under certain circumstances energy resource tax receipts are in-
adequate in quantity and not available when needed to compensate for
environmental and social costs on society caused by energy development.
System--Recommendations

Combine Net Proceeds Tax, 0il Producers.License Tax, Strip Ceel Mines
License Tax, Natural Gas Distributors License Tax, and Oil and Gas
Conservation License Tax--all into two taxes: one based on gross

value and one taxing BTU content of energy sources.



2. Incorporate into the proposed tax system a flexible procedure

for distributing the tax receipts to the local counties and school

districts where energy development is taking place. i

3. Investigate the feasibility of forecasted corporate property taxes
to make the revenue available as needed to defray local costs
associated with energy development.

Taxation on BTU Consumption--Findings

A tax on the use of BTUs:at the point of consumption might serve to more
fully equate the price of energy with the full costs of supplying it.

A reduction of growth of energy demand might be achieved while at the
same time increasing state revenues needed to solve energy related problems,
by levying a tax based upon BTUs consumed at each point of consumption. This
tax would apply to all energy used. An energy tax of this sort would promote
energy conservation by raising prices while preserving economic freedom of choice
and would raise revenue for energy research.

A recent report from the Center for Advanced Computation at the University
of Illinois has estimated the potential impact on consumers of a 20 cents per
million BTU tax levied on energy consumption. The total burden including pass-
throughs by industry and commerce is approximately $35.00 per person per year
at 1963 energy consumption levels and prices. In fairness, low income families
might be given a flat per capita state income tax deduction because there exists
a "subsistence level" of energy use.

Taxation on BTU Consumption--Recommendations

That the state investigate the feasibility of a tax on the BTU~-consumption
of energy and its effects on energy consumption by residential, industrial and
commercial consumers.

The tax on BTU consumption should not discriminate against one type of fuel
use or another. This would be a workable substitute until "full-costing"

taxation is accepted and economically workable. The BTU tax would provide revenues



to solve social and environmental problems associated with energy vroduction
and consumption, research on clean energy sources, conservation in building
techniques and industrial processes.

Emissions Tax--Findings

Direct regulation of pollution from energy development would force
retention of the environmental costs within the development only if all air
and water quality standards are met. Whether these standards are met depends
on:

l. Administrative and judicial concensus on a scientific basis of

standards.

2. The strength of enforcement provisions in the event of violations

of standards.

3. Agency manpower, attitudes and budget to enforce the law.

A basic economic inefficiency in this system is the lack of readily identi-
fiable economic incentives to abate pollution (particularly when pollution results
from control inefficiencies or lingers because standards are met.)

Emmissions Tax--Recommendation

A mixed strategy is recommended, one combining direct regulation and a tax
on pollution. Critical levels of pollution would be defined, beyond which
pollution would be taxed severely. A fines system would be appropriate while
administrative and judicial clarifications are made. Taxes might be levied against
all forms of pollution, significant or not,\to impress that all pollution has
some environmental cost (degradation). Pollution caused by inefficiencies or
accidents also would be taxed.

The taxing scale should vary with pollution, being severe enough at all levels
to encourage realistic cleanup efforts. The tax would be a part of existing

pollution regulatory systems.



Life-Cycle Costing--Findings

l. The private sector should consider life-cycle costing in its
appraisal and financing processes. (Life-cycle costing looks at
the costs of a particular building from the perspective of owning
and operating costs over the life of the building or system in
addition to looking at initial capital costs involved.)

2. Today there is little incentive on the part of the building industry
to consider life-cycle costs as their profits are determined solely
by construction costs and selling price. Commercial building owners
would be uninterested in life-cycle costs if they merely passed on the
utility bills to the renters. Homeowners would not necessarily care
about life-cycle costs if they did not plan to own their home any
length of time.

Life-Cycle Costing--Recommendation

Built-in constraints could be overcome if life-cycle costing became an
integral consideration of banks for new construction loans or a part of the
appraisal process for setting market prices on existing buildings.
Land Use--Findings

The patterns of land development in Montana will greatly affect consumption.
The continued growth of sprawling and distant cities will require considerable
energy for transportation.
Land Use--Recommendation

The long-term efficient use of Montana's energy resources compatible with
the maintenance of high environmental quality would obtain by compliance with
comprehensive and detailed land-use plan. It may be desirable to set aside
areas rich in energy resources for future development, making them available
both before and after development for other uses. This might be a way of

assurine future energy supplies for Montana.
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Coal--Findings

1.

3.

\n
.

The development of Montana coal is significantly changing the
environment, economy and social structure of eastern Montana.

Coal development may conflict with agriculture on several counts.
Mine-mouth coal conversion (to electricity, gas, 0il) requires large
amounts of water. Coal is found in a dry area where irrigation demands
are increasing. It is unclear how available water might be allocated
among conflicting uses: agriculture, industry, municipal supplies,
recreation and maintenance of fish and wildlife values. Siting of
mines, power plants, pipelines, rail spurs and transmission lines all
may conflict with present agricultural productivity and future growth.
Montana coal has two futures: shipment to market for export and utility
consumption elsewhere, or conversion at the mine mouth to electricity
and synthetic natural gas. The market for exported coal may expand

to the point where costs of long-term production and transportation to
market meet the costs of desulfurizing eastern coal. In-state market
would remain even if desulfurization proved economic because sulfur-in-
coal is not a major consideration in gasification.

Prices of western coal probably cannot support the true and complete costs
of its mine-mouth development. These costs include foreclosure of
significant agricultural expansion, disruption of rural communities,
water supplies, schools and governments, and implicit commitment to

and tacit approval of a wasteful energy policy.

Reclamation of strip-mined land remains doubtful in many areas targeted
for mining development. Adequate demonstration of both technique and

success are lacking, especially on land with alkaline soils.



Coal--Recommendations

1.

2e

Montana should apply existing laws to minimize environmental
impacts of energy extraction, prohibit mining in areas where
reclamation is not possible using known procedures, or as required
by law, and minimize economic dislocation of communities. The
Strip Mine Siting and Strip Mining and Reclamation Act should be
vigorously administered.

The Legislature should debate and thoroughly examine basic coal
policy statement that would limit coal production to that destined
for export from the state and encourage energy developments only

to meet the needs of Montana's citizens.
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Hlztural Gaz--Findings

2o

Natural gas is the cleanest, most versitile and efficient fossil ‘uel.
Natural gas is a scarce fuel.

The price of natural gas has been held artificially low by Federal
regulation of the wellhead price, encouraging over-consumption.

Current gas rates encourage consumption of natural gasSe

Montana is dependent upon Canadian natural gas supplies although the
state has substantial gas reserves.

Some Montana gas is exported.

Industries and other large users asking for new natural gas contracts
are being turned down by utilities.

Gas~--Recommendations

The state should encourage the exploration for natural gas, particularly
for the development of Montana reserves to be made available to Montana
gas consumers. This does not mean that the state should encourage the
use of natural gas however.

The state should support controlled federal deregulation of wellhead
prices both to provide incentive for exploration and production of
natural gas and also to allow the price of natural gas to rise to a
competitive level with other fossil fuels on a BTU basis. The deregu-
lation of wellhead prices should be coupled with a provision that any
additional profits resulting from the deregulation be used for the
development of new reserves (as long as the energy expended for secondary
and tertiary recovery does not exceed the energy extracted), and gasi-
fication research (with particular attention paid to such problems as
adverse environmental and social impacts, the conflict for water and

land with agriculture). Prices are expected to rise with the controlled



deregulation of gas prices, having a dampening effect upon demand
(the amount of conservation depending upon the price elasticities
of the various gas-consuming sectors).

3. The Public Service Commission(PSC) should thoroughly analyze gas
rate structures with special attention paid to the following:

a. The necessity to conserve natural gas which is the cleanest
and most scarce fossil fuel.

b. Insuring an adequate supply of natural gas for residential
and other high priority users.

c. Cost of service to users.

d. The possibility of large industrial gas users converting to a
more abundant source of fuel (e.g. coal).

L4, Gas utilities should be encouraged to send out gas conservation infor-
mation sheets with their monthly bills.

Alternative Energy Sources--Findings

1. Of alternative energy systems there is little incentive to purchase
or operafe due to the relatively high cost.

2. There is enough waste generated by cattle on feedlots within a radius of
20 miles around Billings to produce enough methane to supply 25% of the
Bird Plant natural gas requirement in Billings.1 In addition to production
of methane, utilization of the wastes for this purpose would alleviate
the severe feedlot waste disposal-problem plaguing the feedlots, and the
sludge by-product would provide a source of fertilizer (which is in short

supply in Montana).

\N

. Information on solar radiation insolation rates in Montana indicated that

solar energy could be used as an auxilliary heating source.
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Alternative Lnergy Sources--Recommendations

1.

Ce

Tax incentives should be offered to home owners installineg auxilliary
solar heating systems (This would be especially helpful for homes in
rural regions relying upon fuel sources in low supply), wind power
systems and other methane generators.

The feasibility of a prototype methane converter run on feedlot wastes

around Billings should be investigated.

Sconomic Growth and Industry--Objective

Economic growth should be guided along a path consistant with policies

designed to improve the environment. Sectors that impose minimum stress on

the environment should be encouraged; those that impose severe stree should be

discouraged.

Economic Growth and Industry--Findings

1s

2e

Because of cheap abundant energy, energy-intensive industries have
located in Montana in the past, sometimes resulting in environmental
degradation.

Strict, but no unreasonable, pollution controls and higher energy
prices would have the effect of altering energy-intensive and heavily
prolluting industries to Montana, but might make it more attractive to
light, clean industries. The extent to which industries would be en-
couraged or discouraged from locating in Montana would depend upon the
pollution and energy policies of the region and nation, if surrounding
states or the nation had laxer regulation, energy-intensive industries
would be drawn to those states; conversely, if Montana's regulations
are less stringent and energy prices are lower than in other states,
heavy industry would find Montana attractive (as it has in the past).
There is room for improvement of the efficiency of industrial energy

usee.



Economic Growth and Industry--Recommendations

1. Montana should adopt a policy of encouraging those industries which
are low polluters and energy users. This policy would have the twofold
effect of encouraging economic growth while minimizing environmental
degradation.

2. The state might provide investment tax credits for industries pur-
chasing energy-saving capitol equipment (e.g. heat recovery equipment
for industrial furnaces, more efficient machinery, furnace insulation,
etc.). In addition, utilities might be encouraged to cooperate with
the state and lending institutions to provide low-cost loans to industry
for purchasing energy-saving equipment.

5. Montana should also encourage a gradual trend away from the industrial
use of scarce materials and increasingly large amounts of energy to
consumption of material and fuel in a manner more compatible to environ-
mental quality. This shift would not result in economic disruption if
it were done slowly and carefully.

Residential Energy--Findings

l. About a third of Montana's energy is used by the residential and com-
mercial sector; most of the energy is used for space heating and cooling.

2. There are considerable energy-saving potentials in the residential and

commercial sectors.

5. Lighting standards can be set at lower levels with no adverse effects.

k. Heat loss could be substantially reduced for buildings.

Residential Energy--Recommendations

1. There are different ways the state might assist building and homecuners
to improve the insulation efficiency of new and existing structures.

The state could allow state income tax deductions for the partial or

full cost of installing energy-saving devices such as electric heat




2e

pumps, attic fans, insulation, double-paned glass, weather stripping,
storm doors and windows and solar collecting systems.

The state might ask that utilities investigate the feasibility of
supplying low-interest loans to homeowners (for energy-saving devices)
which would be prorated and repayable with the monthly utility bill

and the possibility of initiating regular furnace maintenance schedules.
The state should encourage utilities to investigate the feasibility

of installing residential or industrial electric heat sinks which are
charged during off-peak hours and release their heat during the day,
thereby lowering long-run energy costs by reducing peak demand. Industrial
heat sinks might also be used to store waste heat from industrial proces-
ses. Perhaps the state could offer tax incentives for the installation
of such devices as they are expensive to install.

New standards for lighting levels in schools and public buildings should

be set.

Transportation and Petroleum--Findings

1.

There is great potential for improvement in inter-city freight and
passenger transportation systems (especially rail systems).

There is very little consideration of energy included in state trans-
portation planning.

The transportation sector in Montana currently consumes between 25% and
30% of the total energy used in the state. Recently, the national and
state trend has been away from the more energy-efficient modes of
transportation. The primary mode of transportation in the state is

automobiles which vary widely in efficiency.

Transportation and Petroleum--Recommendations

l.

The state should begin to develop an energy-environment oriented trans-

portation policy which includes consideration of energy costs in highway

and transportation planning.
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2. An effort should be made to increase the efficiency and attractiveness
of public transportation for both inter-city and intra-city travel,
including the improvement of the Amtrak train service. More people
might use these energy-efficient forms of transportation if they were
made more attractive and convenient.

3. The feasibility of changing current yearly vehicle tax from a market
value base to a base reflecting auto horsepower, weight, or some other
measure of auto efficiency, should be investigated as an economic in-
centive to own and operate more efficient autos. Other incentives
might include levying gasoline mileage tax on the initial purchase
of new cars. (The less efficient the car, the higher the tax would be.)
Gas mileage information should be required to be shown on the price tag
of new cars in an attempt to make consumers aware of energy consumption
tradeoffs associated with each car considered.

L. The State Motor Pool should continue to replace large inefficient vehicles
with smaller more efficient ones. In addition, car pooling and conducting o
state business by phone rather than by travel should be encouraged.

Geothermal Energy--Findings

Geothermal energy is not without environmental impacts. Among the potential
problems are surface subsidence, waste water containing large amounts of carbonates,
sulfates, and silicates, emissions of hydrogen sulfide gas, land disturbance from
pipelines if the energy is used directly, and the environmental impacts associated
with electrical generation and transmission if the geothermal energy is being
converted to electricitye.
Geothermal Energy--Recommendations

All geothermal developers in Montana should be required to comply with exis*inr

environmental legislation and to prepare a plan designed to minimize environmental

impacts and to meet environmental regulation (e.g. air and water pollution standards)

g
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Coordination of State, Regional and National Policies--Findines
There is a need to coordinate state, regional and national energy policies.
Presently, energy policy decisions are being made on a piecemeal basis with
little or no coordination. Current state, regional and national policy efforts
are duplicated, inconsistent, and divergent. An agency may encourage an activity
which another agency discourages.
Coordination of State, Regional and National Policies--Recommendations
1. State policies for transportation, energy, land use, growth, and
environment- must be consistant.
2. The state must make an effort to establish a dialogue on state-regional
and state-national energy policy conflicts.
Revising the State Energy Policy--Findings
Energy conditions are constantly changing.
Revising the State Energy Folicy--Recommendations
An energy policy must be flexible enough to accommodate change. The following
is an outline of steps for the revision of current energy policies:
l. Energy information gathering and analysing.
2e Program review of agencies to determine compatibility with current policy.
5. Reassessment of current policy to determine if it is consistent with
current energy information developments and agency policies.
4, Tentative update of policy attempting to coordinate energy policy with
land use transportation, water and other state policies.
5. Public hearings, surveys, etc. to assess public reaction to current policy
and proposed changes.
6. Critique of policy by state agencies.

7. Develop energy policy recommendations for the legislature.
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ITT. TOTAL ENERGY FLOW IN MONTANA

This section briefly outlines energy consumption and production in Montana.

Figure 1 shows the state energy flow for 1971.

As Table I shows, coal and petroleum together account for 73.9 per cent
of Montana's energy production. Hydroelectric power provides about one-fifth
of the state's energy production. Natural gas is only 6.6 per cent of total
energy production and is not enough to meet the state's own natural needs.
Table I does not include wood and wood wastes burned for fuel in some in-
dustries and homes of the state.

Table II presents the total energy consumption for the state. Coal is a
much smaller part of energy consumption than of energy production because much
coal is exported to Midwest utilities. Large amounts of petroleum and some of
the electricity produced in the state alsoare exported. Canadian natural gas
imports make up the gap between demand and supply of this much desired fuel.
This energy picture does not include biological energy flow such as the use of

solar energy by agriculture to produce fuel.
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TABLE I

MONTANA TOTAL GROSS ENERGY PRODUCTION, 1971
(Trillion BTUS)

Energy Source Energy (Trillion BTU) Per cent of Total
Coal 175.8 34k.9
Petroleum 196.9 39.0
Natural Gas 557 6.6
Hydropower _98.3 _19.0
50k4.7 100.0

Source: U.S. Dept. of Interior, Bureau of Mines, "U.S. Energy Facts," 1971

and Mineral Industry Surveys, 1971.

i\



Source:

MONTANA TOTAL ENERGY CONSUMPTION, 1971

TABLE II

(Trillion BTUS)

Energy Source

Coal

Household and commercial
Industrial

Electrical Generation

Natural Gas

Household and commercial
Industrial
Transportation

Electrical Generation

Petroleum

Household and Commercial
Industrial
Transportation

Miscellaneous

Hydropower

Electrical Generation

Energy

22,4
1301
764

25.6
137.5

98.3
352.9

- ————

23

Per cent of Total

6.3

38.9

U.S. Dept. of Interior, Bureau of Mines Mineral Industry Surveys
and U.S. Energy Facts, 1971.



Definitions and Conversion Factors

Kilowatt-hour (Kwh)-The amount of energy used in 1 hour by a load 1000 watts.

British Thermal Unit (BTU)-The amount of energy required to make one pound of water
1°F, warmer.

Therm-One therm of natural gas contains 105 BTU of energy.

Kilowatt (kwe)—]O3 watts electrical energy.

Megawatt (Mwe)-10° watts electrical energy.

Million BPD (MBPD)-10% barrels per day oil.

Million TPY (MTPY)-10° tons per year solids (coal).

Billion CFD (BCFD)-10° cubic feet per day.

Acre-foot-one acre-foot of water equals 43,560 cubic feet.

Barrel (bbl)-one barrel equals 42 gallons.

Energy Form BTU Content
Petroleum

Crude 011 5.8 X 106/1bb1
Still gas 1500/cubic foot
Liquified petroleum gas 4.01 X 106/1 bbl
Motor and aviation gasoline 5.25 X 10%/1 bb1
Jet fuel (naphtha type) 5.36 X 109/1 bb1
Jet fuel (kerosene type) 5.67 X 10%/1 bb1
Kerosene 5.67 X 106/1 bb1
Distillate fuel oil 5.83 X 106/1 bb1
Residual fuel oi] 6.29 X 10%/1 bb1
Asphalt and road oi 6.64 X 106/1 bb]
Petroleum products 5.52 X 106/] bbl (weight average)
Natural gas 1075/cubic foot
Natural gas liquids 4.4 X 10%/1 bb

Wood 14 X 108/ cord



Energy Form (cont.)

Geothermal

Nuclear

Electricity

Hydro

o

v

BTU Content

+10,000/kwh
6.7 X 102/1 gram Uranium - 235
6.6 X 10°/1 kilogram reactor fuel (2.5% enriched

UOZ)
3413/ kwh
1,000 acre feet X 100 foot drop = 2.35 kwh
(at 100% efficiency)

1 acre-foot of water X 100 foot drop = 103.0 kwh
(at 100% efficiency)



IV. ECONOMIC IMPACT OF ENERGY DEVELOPMENT

This study does not present independent quantitative analyses
of the economic impacts of energy development. There are uni-
versity and government research efforts underway on the economic
impact of coal development in eastern Montana, some results of
which are incorporated in the Department of Natural l.esources
environmental statements on Colstrip Units No. 3 and No. 4.

Becausc the economic data is being developed elsewhere, ;
this study presents categories that should be included in any
economic analysis of Montana energy development. The accuracy
of any such analysis will depend on the validity of assumniptions (
concerning:

l. The magnitude and type of development, which in turn ~

depends upon current, and forecasted future market
prices, corporate profitability, the availability
of capital, competition from product substitutes, water

availability.

o

. Federal, state, and local governmental attitudes toward
cevelopnent; tax policy, leasing policy, siting and
reclamation requirenents.

The speed of development, which depends primarily

(@8]
.

upon procduct prices, governuwental policy, and coulin=-
ment availability.
one qunlifutive element which should be incorporated in
any tlhiorough economic analysis is a consideration Qf the effects
of the ecconomic impacts as they are distributed among the peojle.

For exaniple:




1. "kat proportion of jobs generated will o to local
residents?

e Will the existing small retail establishments be able
to afford paying wages commensurate with those offered
oy mining or construction companies?

3. Who will pay the short-term costs of supplying neecded
services (educational, police, waste disposal) to the
potential rapid influx of new residents?

4o Will water supplies be decreased or contaminated as
a result of stri) mining or coal conversion activities?

5« Will the local rancher have difficulty finding secasonal
ranch help?

6. "“ho will be adversely affeccted by the rise in the local
cost-of-living and the increase in short-term school
district levies?

an additional component of any economic analysis of Y.ontana

cnergy developuent should be a projection of the long—term shift

in local flows of economic goods and services. loreover, an
attempt rust be made to estimate the impact of energy develon-
ricnt on the long-tcrm health of the local economic systemn.

If significant industrialization accompanies resource

exploitaetion, and there is currently the potential for this

shift in

[$5]

in severdl areas in eastern llontana, there will be
the local flow of economic goods and services away from the
arricultural sector to the industrial and allied commercial
sectors. The local economy will become less dependent ujpon
those factors affecting agricultural welfarc (weather, market

srices) ancd morc dependent upon corporate decisions, federal

oo



oo
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leasing and energy policy, and eastern capital markets. Economic
Lover will shift away from large landholders and local banks to
the corporate interests. Without debating the merits of these
shifts, they will definitely have a long-term impact on the func-
tioning of the local economy.

Non-renewable use of the land base will also recduce the op-
tions available to future generations. Reducing future options
by irreversible commitments of land and water systems today will
recduce the long-term economic health of the local area which, in
the case of agriculture, is closely linked to maintaining the en-
vironmental integrity of the land and water.

The chartson the following four pages can be used to show the
veneral relationship between different tyoes of cenergy developnent
(left-hand column) and eight factors affecting the local economic

systeni.
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Coal

it

I

Petroleum

V. SUMMARY OF ENVIRONMENTAL IMPACT OF ENERGY ALTERNATIVES

Possible Environmental Impacts of Alternative Energy-Related Activities

Exploration and

Extraction Transportation

Railroad
1. land use
Slurry pipe
l. land use

Strip mining
1. land use
2. reclamation
3. ground water
disturbance
Underground mining
l. acid mine water
2. subsidence
3. health & safety
hazards

disposal

Transmission lines
1. land use

Coal fired generation
l. air pollution
2. land use
2. water consumption
Hydro generation
1. land use
2. loss of "free-
flowing'" character
of river
3. relocation of
people
Gas or o0il generation
1. air pollution
(not as gas)
2. land use
%. water consumption
Nucleur
1. land use
2. water consumption
3., radiation hazard

Blowouts Pipelines & storage
Spills facilities
Fires 1. land use

2. spills

2. water consumption

2. inductive effects

Processing or

Conversion Consumption
Electricity Direct burning
generation 1. air pol-

1. air pollution lution
2. water consump-
tion
3. land use
Gasification or
liquification
1. land use
2. water consump-
tion

Refinery Air pollution
1. water pol-

lution



Natural Gas

Uranium

Solidwaste

Solar

Wind

Possible Environmental

Impacts of Alternative Energy-Related Activites

Exploration and
Extraction

Blowouts
Spills
Fires

Transportation

Pipelines & storage
facilities
1. land use
2. spills

Health & Safety of miners Radiation hazard

Transmission lines
(if converted to
electricity)
Pipelines (if hot
water used directly

(continued )

Processing or
Conversion

Consumpt ion

Electrical
generation
1l. radiation
hazard
2. water con-
sumption
3. land use

Direct burning
1. air pollution
Pyrolysis
1. disposal of
wastes

Unsightly collectors

Possible changes in
earth heat balance
due to decreased
albedo

Land use

Land use



VI. ENERGY RESOURCE INVENTORY

Coal Reserves and Physical Characteristics

Montana has the largest demonstrated coal reserve base of any state
in the nation (about 25 per cent of national total) with an estimated 107.727
billion tons. Surface mining methods are expected to be able to extract 42,562
billion tons of these reserves. The remaining coal, approximately 65.1 billion
tons, could be mined by underground methods. The term, 'demonstrated coal
reserve,'" refers to coal resources which can be economically and legally mined.
These reserves consist of two types of coal, subbituminous and lignite.*
Subbituminous coal has an average heat content of 8,500 BTU per pound. Lignite
coal has a lower average heat content: 6,750 BTU per pound. Both coal types
have significantly lower heat (BTU) content than eastern coal; 50 more tons of
Montana coal must be burned to produce equivalent heat energy. Here is a
breakdown of Montana's demonstrated coal resource according to type, potential
mining method, and percentage of the nation's total reserves:

MONTANA COAL RESERVE BASE
(as of January, 1974 in millions of tons)

Mining Method

Type of Coal
Surface Underground
Subbituminous 35,431 63,781
Lignite 75131 not economically
minable
Total L2,562 63,781
Per cent of Total 3] 51

U. S. Reserve

*The demonstrated coal reserve for subbituminous coal includes seams 60 inches
or thicker and less than 1,000 feet deep; for lignite, 60 inches or thicker and
no deeper than 120 feet. Whenever coal reserve is mentioned in the coal section
it refers to the demonstrated coal reserve unless otherwise noted.
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The most important physical characteristic of Montana coal is its relatively
low sulfur content. Utilities that produce electricity from coal must meet air
quality standards limiting the amount of sulfur dioxide released into the air.
Utilities are now using low-sulfur fuel to meet these requirements, although
the requirements were relaxed somewhat during the oil embargo of 1973-'74., Of
the state's strippable coal reserves, 33,761 billion tons are of this low-
sulfur variety.

To determine whether a particular coal deposit is suitable for the low
sulfur coal export market to utilities, sulfur content per million BTU must
be calculated. Since more Montana coal than eastern coal must be burned to
generate a million BTUs of heat, even coal with a relatively low sulfur content
may become unacceptable due to the cumulative amount of sulfur released into the
air.

A general classification of BTU ratings of Montana coal, related to the max-
imum amount percentage of sulfur per pound of coal it may have and still meet

air quality standards is listed below.

COAL HEAT CLASSIFICATION
(In relation to the maximum amount of sulfur allowable and still meet air quality

standards)

Heat Ratings (BTUs per pound) Per cent sulfur per pound
10,000 equal to but no greater than 1.2

9,000 equal to but no greater than 1.0

8,000 equal to but no greater than .96

7,000 equal to but no greater than .80

6,000 equal to but no greater than «70

5,000 equal to but no greater than .60




Approximately 93 per cent of Montana's strippable reserves have acceptable
sulfur content from an air pollution control st;ndpoint. The chart below
gives the actual tonnage for sulfur content of Montana Coal according to
low-sulfur (meeting present air quality standards) coal tonnage compared to

total coal reserves with sulfur content identified.

RANKED SULFUR CONTENT OF MONTANA'S STRIPPABLE RESERVES

Sulfur content Coal with low sulfur Coal with sulfur content ident.*
Per cent per pound
of coal (million tons) (million tons)

40 or less 2k,661,22 2k,661.22
A1-.5 5,478.52 5,478.52
.51-.60 1,812.33 1,812.33
.61-.70 312,02 312,02
.71-.80 1,379.88 1,379.88
.81-1.0 118 1,442,52
1.1-1.5 0.0 362,98
1.5-2.0 0.0 ___628.95

TOTAL 33476197 36,078.42

*2316.45 million tons of strippable coal has no sulfur content identification.

Coal Prospecting Permits

Even the most recent coal reserve estimates are subject to change. Coal may
be added to or subtracted from the reserve figure as economic or legal conditions
change and as the coal regions are further explored (prospected) by energy
companies. There has been extensive prospecting in 17 counties in Eastern
Montana; six of the counties have no demonstrated surface minable coal reserves.

Prospecting activity is registered by the Department of State Lands which
has authority over prospecting permits. The Department issued 48 permits for

coal in Montana from June, 1973 to June, 1974,
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The following chart lists the number of prospecting permits issued by

county:
PROSPECTING PERMITS -

Counties (with demonstrated strippable reserves) Number of Permits
Rosebud 5

Powder River 3

Dawson 5

Custer 6

Wibaux

Fallon 3

Bighorn L

Richland 3

McCone 3
Roosevelt 2

Sheridan 1

—

Counties without demonstrated reserves Number of Permits
Prairie 3

Carter 2

Garfield 2

Hill 1

Blaire 4

Treasure il

Coal ILeasing

There are at least 614,000 acres in Montana on which coal mineral rights
have been leased. Some of this leasing is speculative (i.e. not intended for
immediate development, but rather for development when the demand for coal

increases). The leases have been issued by the following sources:



Coal Leasing in Montana Acres Leased
Federal Government (Indian) 91,390
(non-Indian) 364229
State Lands 56,217
Private 430,397
Total Acres Leased 614,233

The Northern Cheyenne Tribe has been partially successful in petitioning
the Department of Interior to cancel all existing leases and prospecting permits
it had issued for the Northern Cheyenne. The Crow Tribe recently requested
similar action. The status of the 91,390 acres of leased Indian lands is,
therefore, uncertain.

It should be noted that the private leasing figure is dated and incomplete.
Reports from eastern Montana ranching communities and from coal lease brokers
indicate that speculative acquisition of private coal rights is proceeding at
a rapid rate.

Current Mining Activity

All of surface mining in the state is area strip mining. (Contour mining

is not allowed in Montana under the Strip Mine Siting Act.) Area mining is

used in flat or slightly rolling areas where the coal seams are relatively flat.

The design of the pit is governed by the equipment and desired level of pro-

duction. Pits are made in a series of long, narrow strips; as the mining

continues, the overburden from each strip is cast back into the open pit of

the previous strip where coal has been removed and trucked off. A series of gigantic

parallel furrows are formed suggestive of a plowed field.

"Mine boundaries may be determined by coal burn lines (from
historical fires), property lines, or areas in which overburden
is presently considered too thick to remove economically. Some
active operations are tentatively projected to remove up to

one hundred fifty feet of overburden for a fifty foot coal seam."
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Production
Production of coal in the state has rapidly increased in the last few
years. The estimated 1974 production level exceeds the 1972 production level
by twice. The graph shows coal production from 1960 to the present.

The estimated 1974 production of coal is listed below.

Company 1974 estimated production (million tons)
Peabody Coal Co. 345

(subsidiary of Kennocott Copper)

Western Energy (subsidiary of 2.4
Montana Power Company)

Knife River Coal Co. (subsidiary .
of Montana-Dakota Utilities)

Decker Mining Co. (jointly owned 6.0
by Peter Kiewit and Co., and

Pacific Power and Light)

Westmoreland Resources (partnership 15
of Kewanee 0il Co., Morrison-Knudsen

Co., Penn Virginia Corp. and

Westmoreland Coal Co.)

TOTAL 15,200,000 million tons

Most of the coal is sold to electric utilities in the midwest. There
is one in-state contract from Western Energy for the J. E. Corette steam
generating plant in Billings, owned by the Montana Power Company .
Current Coal Transportation

All of the exported coal is transported by unit trains which are used only

for the transportation of coal and are assigned to specific destinations. It

has been estimated that nationally, one-third to one-half of all coal transported

by rail is by unit train. Below is a graph showing the coal mining company
contracts in state and the number of railroad cars being used to transport the

coal. (Information on other contracts for Montana coal is not available to the

public.)
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CURRENT USERS OF COAL
Cars per/week

Company 100 Ton/Car Destination User
Western Energy 83 Billings, Montana Corette Steam Generating~
Plant
263 Ste. Paul & Northtown,
Minnesota
580 Havanna & Hammond, Wisconsin Power & Light
Illinois
125 Joliet, Indiana
8 Other
Peabody 300 Cohasset, Minn. Minnesota Power & Light
Decker 500 Havanna, Illinois Commonwealth - Edison
Westmoreland 832 cars Minneapolis, Minn. Northern States Power
anticipated Dubuque, Iowa Interstate Power Co.
in 5 years LaCrosse, Wisconsin Dairyland Power Cooperative
Madison, Wisconsin Wisconsin Power & Light

Cost of the Montana Coal

The cost relationship between various kinds of fossil fuels (coal, oil N
and natural gas) is measured in the common denominator of heat value, that is,
cost per million BTUs. Montana coal is inexpensive compared with other fossil
fuels (e.g. 0il and natural gas) and coal from other areas. The low operating
overhead cost for Montana strip mines is attributable to the thick seams of
coal being so close to the surface. This relationship is expressing as the
"stripping ratio," the amount of overburden needed to be pushed aside to produce
a ton of coal.

Cost can also be expressed as a function of area disturbed

relative to the coal produced. Figure 6-7 shows the lowest

operating cost and the least area of disturbance per million

tons of coal produced to be in Wyoming and Montana, where the

very thick coal seams are covered by relatively thin overburden.

In contrast, the highest operating cost and the greatest unit

disturbance per million tons are found in states with thinner,
more deeply buried coal seams.
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STRIPPING RATIO (OVERBURDEN: COAL)

There are five states to which Montana coal is shipping for consumption

conversion in electric generating plants.

In these states Montana coal is

competitive on the basis of heat content with oil and natural gas. Below is

chart showing the comparative cost of coal, oil and gas measured by cents per

million BTU for each state.

COMPARATIVE COST OF FOSSIL FUELS IN SELECTED STATES
(cents per million BTUs)

State Coal 0il
Montana (Corrette 20.8 LTS
Plant, Billings)
Minnesota 4.8 78.8
Illinois 38.0 61.3
Towa 39.4 85.4
Wisconsin 47,6 78.4
Michigan Lk, 7 71.0

Per Cent of Utilities

Gas Using Coal
24,7 92
31.9 69
51.4 85
34,6 66
47,8 90

5845 84
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Notice the relationships between the percentage of eonsumption of coal
by utilities to the natural gas prices. In areas where natural gas costs are
lower than coal (Minnesota and Illinois) the percentage drops to the upper N~
60s. Now, natural gas prices are soon to rise with new federal price de-
regulation policy changes. As natural gas prices itself out of the market,
Montana's coal probably will become more attractive.

A statement made by Lt. Governor Bill Christiansen in the fossil fuel
taxation hearings July 19, 1974, further illustrates the cost advantage and
hence strong demand for Montana coal:

There's a producer that has the capacity of about 6.5 million tons;

who has 4 million tons subscribed for on a contract. He personally

told me that coal consumers (electric utilities) were beating a

path to his door to buy the last 2/ million tons of capacity for

calendar 1975, and that it looked like he would not even have to
go to competitive bidding. And that's a Montana producer.
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Future Coal Demand

Future Montana coal production will probably not go below production
levels tied to long-term (20-30 year) utility contracts. This market may
greatly increase over current levels due to increased demand for low-sulfur
coal by these utilities. However, the greatest future demand for the state's
strippable coal rese}ves will be for use in mine-mouth conversion of coal
into synthetic natural gas and 0il. Policy changes in federal leasing of
western coal lands, new reclamation laws, and vigorous promotion of Project
Independance would vastly increase the demand for the state's coal reserves.
MNew technology which could desulfurize eastern coal and make eastern
reserves competitive with low-cost western deposits may have an effect on
the export market (midwestern utilities). The mine-mouth conversion of
coal into electricity or synthetic fossil fuels would not reflect this
market change. Location of gasification facilities primarily is dependent
on availability of large contiguous strippable reserves and lTow-cost of
production of these deposits.
Future Strip-Mined Coal Demand

There are two sets of figures giving an indication of projected strip-
mining through 1980. First, there are estimated for 1975 and 1980 coal strip
mined production which the Montana Energy Advisory Council (MEAC) compiled
and then there are three coal development profiles which NGPRP, an inter-
governmental (state and federal) study group compiled for the years 1976,
1980, 1985, and 2000. These projections give an indication of the amount of
coal development which would occur given various policy choices.

The Montana Energy Advisory Council has estimated coal production for
the years 1975 and 1980 based on known coal sales contracts. These

estimates do not include possible new mines opened by 1980 or additional
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expansions of production at existing mines. New coal conversion facilities
Tocated in the state (other than the pending application of Montana Power

Company for two new units at Colstrip) are not included. This table shows

the estimates for coal- production by year, according to use and mining

company.
COAL DEVELOPMENT PROJECTION* FOR 1975 and 1980
(millions of tons coal)
Year Electrical Generation Coal for Export Years % Increase
over 1974
1975 0.3 Knife River 3.53 Western Energy
0.5 Western Energy 6.0 Decker
0.4 Western Energy 4.70 Peabody
(Colstrip)
1.2 18.23 19.43 27
1980 0.3 Knife River 10.32 Western Energy
0.5 Corette Plant 13.0 Decker Coal
3.0 Colstrip I&II 4.0 Peabody
6.0 Colstrip III&IV
(if built)
9.8 31.2 41.12 170

* Made by Montana Energy Advisory Council (MEAC) based on known sales contracts.

These figures give an indication of what production of coal would be like if
the state did not approve any new mines, allow expansion of mining plans for
existing mines or accept any more applications for mine-mouth generating
facilities.

There are three energy development profiles offered by the Northern Great
Plains Resource Program (NGPRP). The NGPRP is an intergovernmental effort
involving the five states of the Northern Great Plains Regions (Montana,
Wyoming, North Dakota, South Dakota and Nebraska) and three agencies of the
federal government. Their study is to project the impacts of coal and energy
development in the region. The program made three coal development projections

(CDP) based on the following:
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CDP I--Base energy coal production and energy conversion facilities
to meet region demands and supply existing coal sales contracts.

CDP II--The most probable forecast based on current demand trend.
COP III--An extensive development forecast showing the possible effects

of serious national shortfalls in imported o0il and natural

gas and delayed nuclear generating capacity.
The table below shows the coal production expected from Montana under

each of these forecasts.

NGPRP COAL DEVELOPMENT PROJECTIONS*
(millions of tons per year)

Year I--Base Development II--Most Probable III--Extensive
1975 20 20 20
1980 35 41 64
1985 39 75 153
2000 58 133 393

* Developed fall 1973

When one compares the 1980 MEAC projections and the NGPRP most probable
and base projections it is obvious that the "base Tevel" would be surpassed
by 1980 production totals.
Transportation of Export Coal

A11 of Montana's export coal now is transported by unit train. The
out-of-state use of Montana's 1980 coal production probably will increase at
least 71 per cent over 1975 estimated production. The existing railway
system may not be able to handle this load; and equipment, track and
operating costs may rise dramatically.

To be sure, much of the coal produced in western mines will move by

train, train-barge and train-barge-train systems to major consumers.
However, trackbeds need frequent repair and upkeep and existing
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railroad trackage has a practical saturation point. Beyond this point,

new expensive signaling and dispatching systems will need to be added

to existing rights of way or new lines will be needed to absorb the

increase in coal haulage from these western mines. It does not seem

Tikely that railroads and barge systems can accommodate these possible

coal flows from the West. Because of these factors, it is likely

that pipeline (slurry pipe) will be a strongly growing competitor to

rail systems.

Slurry pipelines transport coal in a pulverized form combined with water
to form a slurry. Water for slurry pipelines, if it is exported out of state,
is not considered a beneficial use under the Water Use Act, so no state--
controlled water may be used for that purpose. Federal water from reservoirs
does not have that Timitation and can be used for slurry. The chart shows
the cost relationship between various forms of transportation for a given
amount of Western coal.

Coal For Electricity

The national demand for electricity is growing at about 7 per cent per
year. Approximately 40 per cent of the new national electrical generating
capacity for 1975-1977 will be fuel by coal.. This percentage already is much
higher in the midwest where western coal is competitive with other fuels.

To meet air quality standards, low-sulfur coal will have to be used unless
technology for desulfurizing eastern coal is used. There are three al-
ternatives which should be considered to meet air quality standards and still
burn coal:

1. Eastern underground low-sulfur reserves, which are 30 times larger
than western low-sulfur reserves, could be used in these facilities.

2. Sulfur can be washed out of high-sulfur eastern coal before it is
burned, but this process reduces the heat value (BTU/pound) and may not be
reliable.

3. Stack scrubbers could be used to extract sulfur from emissions before

release to the atmosphere (desulfurization technology).
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The three alternatives, unfortunately, currently cost more (in dollars
per million BTUs 6f coal burned) than the choice industry is making now--use
of Tow-sulfur western coal. Market changes could chande the picture Wt
dramatically, however.
Coal for Synthetic Gas Production

A technology for conversion of western coal into commercial quantities
of pipeline quality synthetic gas called the Lurgi process of coal gasification
is available now. The E1 Paso Natural Gas Company is building a Lurgi
gasification plant of commercial size. This plant will product a low-BTU
gas from coal and concentrate it into a synthetic natural gas of pipeline
quality (around 1,000 BTU per 1,000 cubic feet). The process is designed
to work will with coal similar to Montana coal. Projected cost for the
process including transportation to a city's natural gas distribution lines
would be about $1.10 to $1.50 (1972 dollars) per million BTUs. This process
would become competitive with natural gas prices which are expected to rise
as high as $2.00 pér million BTUs. The resources required to operate such

a plant are listed next:
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COAL GASIFICATION RESOURCE REQUIREMENTS

Hypothetical Location near Decker Mt. (250 mmcfs) El Paso Plant (288 mmcfs)
Water 17,000 acre-feet per year 10,385 acre-feet ver vear
Acreage 1,030 acres 1,915 acres

(for plant)
Coal requirements 9.383 million (8,664 BTU coal)

(tons per year) 8 million
Reserve requirements
300 million 274 million
Another reason western coal is being considered for conversion into
synthetic natural gas is the low cost of these resources. "The supply of coal
for conversion or liquids during the 1971-1985 period can be expected to be
based largely on use of surface coal deposits in the Rocky Mountain area in
view of the much lower mining cost of that coal." (As stated earlier, Montana
coal is among the least expensive to extract in the nation.) "This does not
mean that only western coals will be used for synthetic feedstocks. Coal from
other areas may be used but the quantity would probably be very small as com-

pared to western coal."

Plans already have been announced for five gasification plants and one
synthetic fuels and fertilizer plant. An application is rending with the
Department of Natural Resources and Conservation for two additional power
plants at Colstrip (Colstrip Units No. 3 and No. 4). On the next page is a
chart of announced energy conversion facilities, coal to be consumed, and
general location. If allowed under the Utility Siting Act of 1973, these
plants demand a 62.3 million ton a year increase in Montana strip mine coal
production.

The National Petroleum Council developed three synthetic natural gas

projections based on different sets of circumstances. Case I was a projection



based upon the events that called for a maximum rate of buildup in the
synthetic fuels industry to meet demands for oil and gas in the absence of
firm natural supplies. This projection is probably equivalent to the type

of development necessary to have energy self-suffiency in the nation by 1985.
Cases II and III, called for a rapid but practical buildup rate to meet slowly
growing shortfalls of conventional oil and gas supplies. This projection
would be equivalent to the amount of development needed to meet energy demands
with shortages in natural gas and oil, but not necessarily needed for energy
self-suffiiciency. Case IV is a projection based upon a minimum rate of
buildup which was based on 1972 natural gas and oil prices that have gone

up tremendously. Montana's projected role in these scenarios is depicted in
the chart below, with the number of 250 mmcf gasification plants which would

produce the required pipeline quality gas.

COAL GASIFICATION PLANTS IN 1985

Case I million Case I1/II1 million
coal type no. of plants tons of coal no. of plants tons of coal
subbituminous 6ol 46,08 Bl 21.6
lignite 8.0 72,8 3.6 32,76

Total 4.4 118.88 6.6 54,36
Case IV million
coal type no. of plants tons of coal
subbituminous 1.0 72
0.0 0.0

Total 1.0 762

If the plants which have been announced by corporations were built by 1985,
(5--gasification plants) Montana would have approximated Case II/ITI., If

no new mines were built (other than for Case II/III plants) and present mines
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did not expand production after the 1980 MEAC estimates (based upon known
or expected contracts), Montana's total coal production would be 95.48
million tons with 6.8 square miles of land being disturbed annually for
mining of this coal.*

The Northern Great Plains Resource Program (NGPRP), has specific coal
conversion scenarios for Montana in addition Lo the coal production projections.
Again they use the three classifications of "base," '"most probable," and
"extensive," The base level of development includes four 1,200 megawatt power-
plants for Montana. The "most probable" projection includes four 1,200 megawatt
power pants and six 250 mmcfs gasification plants. Three 1,200 megawatt power
plants and fifteen 250 mmcfs gasification plants are included in the "extensive"

level of development.

SUMMARY OF NGPRP CONVERSION PLANT PROJECTIONS

Base Most Probable Extensive
Powerplants L L 3
Gasification 0 6 15

Thus it would seem that '"most probable" projections are realities today
in terms of coal development for Montana. As supplies of natural gas and
petroleum decline, and prices rise, the demand for in-state coal conversion
facilities will increase, probably to the NGPRP's "extensive development"
projection.

Coal and Environmental Effects
New research on the environmental impact of coal production in Montana

is pending for this study. Impacts of coal development will be addressed fully

in the final study.
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Water and Coal Conversion Development

The need for water related to coal conversion plants is especially
demanding compared to limited supplies in the easter Montana coal regions.
(For a full discussion of the water demand for the coal conversion industry
and its relationship to amounts of water already controlled, see the water
section of this report. ) In mine-mouth electric generating plants certain
features such as dry cooling towers may be used to lessen the amount of
consumptive use of water. In the synthetic fuels industry water is a vital
input into the process. "The water problem is not trivial. In coal gasi-
fication, water is used as a process input, the source of the hydrogen,
which when added to the carbon in coal, produces synthetic methane(gas). It
is not simply used as a coolant and returned to its source." The develop-
ment of the coal conversion industry would seriously impair irrigation plans
for river systems in the region and would foreclose growth of irrigation
in many parts of the state (see water report following this section.) An
alternative to Montana coal gasification would be: "It should be noted,
however, that given water probjems, distance from major markets (which
require extensive pipelining) and available economically recoverable reserves,
coal gasification plants in the states of I11inois, Indiana and Ohio would
appear to be economically superior to those in the Rockies."
Analysis of Coal Projections

When the projections are compared there are similarities which give
an indication of the present trend of coal development in Montana. The NGPRC's
"most probable" projections of coal development projects are very similar to
those of Montana- Energy Advisory Council's 1980 estimates. Conversion plant
projections by NGPRP are very similar to the level ofldeve1opment which
would occur if the plants which have been announced were built.

Plans already have been announced for five gasification plants and
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one synthetic fuels and fertilizer plant. An application is pending with
the Department of Natural Resources and Conservation for two additional
power plants at Colstrip (Colstrip Units No. 3 and No. 4). On the next
page is a chart of announced energy conversion facilities, coal to be
consumed, and general location. If allowed under the Utility Siting Act
of 1973, these plants demand a 62.3 million ton a year increase in Montana

strip mine coal production.



Facility

Burlington Northern
synthetic fuels plant

Northern Natural Gas--
Cities Service Co.
gasification project

Colorado Interstate
Gas--Westmoreland Coal
Company

Colstrip units No. 3
and No. 4

ANNOUNCED CONVERSION PLANTS IN MONTANA

Location

Northwest of Circle,
McCone County.

Southeast Montana

Southeast Montana.

Colstrip, Rosebud Co.

Capacity & Coal Consumed

Daily production ammonia,

methanalmethy fuel and
synthetic diesel fuel
Coal-13.0 million tons/
year.

4 standard synthetic
natural gas plants.
Coal-approximately 40.0
million tons/year.

One standard synthetic
natural gas plant, 9.3
million tons/year

700 megawats apiece;
1400 total (included in
1980 MEAC estimates)

Status

State has received
applications for water,
first part be constructed 2
years--whole project by five
(may not need Utility Siting
Act approval)

Construction could start in
1976-1977, operating 1979-
1980.

Colorado Interstate has an
option on 300 million tons
of coal and 10,000AF water
for project.

30 per cent of power for
in-state use; application at
DNR--recommendation to be
made on or before 1/31/75.

()q
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THE DEMAND FOR WATER

Energy Conversion and Agriculture

The mine-mouth coal conversion* industry in the state will have a direct
impact on future water suppliesin Eastern Montana. The coal conversion industry
has yet to open a plant in Eastern Montana, but one plant is being built and
others have been announced. Extensive coal conversion, because of its massive
demand for water, would prevent significant growth of irrigated agriculture in
Montana west of the continental divide. The question is, what level of indus-
trialization would be compatible with future growth of agriculture. Are four
power plants too many? Eight? Sixteen? There are limits to the policies which
may be enacted to influence future water uses in Eastern Montana. And some
decisions already have been made -- the federal government has contracted for
delivery of water for coal-related industry. This section of the study iden-
tifies tradeoffs which may be made pursuing various levels of agricultural and
industrial development.

Federal and State Water Policies and Status

Federal and state agencies can have great effect on water uses in Montana.
The federal Bureau of Reclamation can determine for what uses the water can be
sold from its dams and projects. Also, with consent of Congress, it can build
additional dams, regulate stream flow, limit water availability and make water
allocations. Under its "Industrial Water Marketing Program" the Bureau of
Reclamation quietly sold 708,000 acre-feet of water and has files of requests
from energy corporations for an additional 1.8 million acre-feet of water for
use in the northern plains region (Montana, Wyoming, and North Dakota). The

Bureau has conducted a number of studies such as the Montana-Wyoming Aqueduct

*Conversion of coal into other forms of energy, i.e. electricity, and synthetic
natural gas and oil.
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Study, Report on the Resources of Eastern Montana Basins, and the Water Work

Group Report for the Northern Great Plains Resource Program (NGPRP), which have,

to varying extents, studied potential supplies of water for coal conversion facili- %

ties. The State through the Department of Natural Resources (DNR) has jurisdic-

tion under the Water Use Act to allocate water for agricultural, municiple, and

industrial uses. The 1974 Legislature directed DNR to suspend action on water
appropriation requests in the Yellowstone Basin under the Act for three years.
The suspension affects primary requests for industrial diversion and impoundment
and directs DNR to adjudicate existing water rights. Meanwhile, state agencies
(and other political subdivisions of the state) can make reservations of water
for future uses. These two acts give Montana some control of future water use
for industrial coal development, but federal water policy not subject to state
control may outweigh any state influence.

Federal Policies

In 1967, the Bureau of Reclamation began selling water for energy conver- b
sion from three reservoirs, first from Yellowtail Unit (near the Montana-Wyoming
border) and later from the Boysen Unit (Wyoming) and Ft. Peck (Montana). These
reservoirs were not originally intended to provide water for industrial purposes.
A quotation from a December, 1967 Bureau of Reclamation memorandum concerning
a soon-to-be executed contract for water from Yellowtail Reservoir gives some
reasons for the policy change:

In view of the vast coal deposits in the area and the interest from
commercial firms in obtaining a reliable water supply to develop
petrochemical industry from these resources, and the fact that a

large part of the conservation space of 614,000 acre-feet for hydro-
generation is excess to irrigation and other project requirements

the cost of Yellowtail Dam and Reservoir was reallocated using
industrial water as one of the purposes. Studies confirm that a firm
industrial water supply slightly in excess of 200,000 acre-feet would
be available after allowances for anticipated and planned future
irrigational development above and below the reservoir. (our emphasis)
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By May, 1971, when the Bureau finished signing contracts, it had sold
393,000 acre-feet more than it had planned to sell when "anticipated and future
irrigational development" was still a factor. The total sold from Yellowtail,
Boysen and Fort Peck Reservoirs was 708,000 acre-feet of water. In addition,
pending requests for industrial water total more than 1.8 million acre-feet.
The Bureau of Reclamation has estimated that more than 1.3 million acre-feet
of the total was either contracted or requested for use in Montana. (See Appen-
dix A)*

The sales contracts under this program provide that water be put to a bene-

ficial use by the contractor (energy corporation) for industrial use only. Signed

water contracts allow delivery of water anytime after the date of execution. Other
contract provisions affecting coal conversion development allow substantial changes
to be made in water delivery on the 10th year after the contract has been executed,
and require air and water pollution controls on conversion facilities using this
water. The industrial user must request initial delivery of the water before the
10th year of the contract or it will be terminated. Termination of the contract
also follows when water isn't used for three years after intial delivery request.
The Bureau may 1imit the maximum amount of water to be delivered to that amount
which is being used on the 10th year of the contract.

The Bureau is now considering a number of strategies to supply water for
various levels of industrial development. Under the Northern Great Plains Re-
source Program (NGPRP), federal interagency study of coal development in the northern
plains region, the Bureau examined water availability according to three energy
development scenarios. It then examined the actions that would be required to
supply water for these levels of development. (The NGPRP energy scenarios and

water availability are discussed after State Policies.)

*Appendix A not reproduced for review draft.



State Policies bo

A number of applications for appropriations have been filed by energy com- ;
panies for state-controlled water. (This would include all water not now con-
trolled by federal agencies; presently those not related to federal reservoirs
or projects.) The total of these applications is 787,450 acre-feet per year,
generally for coal conversion facilities. Unlike provisions of federal contracts,
these state appropriation requests could be used for irrigational, municipal and
domestic uses as well as for energy plants. Because none of the appropriations
has received approval, there is no sure way to know how the water would be used.
(See Appendix B*for state appropriation requests.)
Approval for these applications must wait for expiration of the three-year
water moratorium. Meanwhile, DNR is studying the Yellowstone River Basin to
determine existing water rights to water and the amount that must be reserved to
protect existing agricultural, recreational and municipal uses. Under the Water
Use Act, these reservations can be made by agencies of the state or its political -
subdivisions. For example, the state Department of Fish and Game has requested
a reserve of water in the Yellowstone Basin to preserve its fish, waterfowl and
wildlife capabilities. State water policy in the face of impending coal develop-
ment appears to be "wait and see" until the water moratorium expires or a replace-
ment policy is devised.

Industrial Water Demands

Future water demands have some relation to present NGPRP energy development
scenarios, pending state appropriations, and federal Bureau of Reclamation water
contracts and requests. The executed federal water contracts show industry's
serious interest in coal conversion in the state. So far, corporations have paid
$603,000 (50 cents an acre-foot per year; a total of $114,000 a year) to retain

the federal water options. It is reasonable to assume that industrial leaders

*Appendix B not reproduced for review draft
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intend to profit by the use of these waters as far as federal and state energy
policies permit.

Three energy development projections are offered by the NGPRP. These three
were developed as a basis for a coal development program, but there has been strong
official criticism of their validity. The report of the NGPRP's Water Work Group
described two kinds of industrial facilities, coal fired power plants and coal-
consuming synthetic gas plants. It is assumed that each 1,200 megawatt steam-
generating electrical plant would consume 23,000 acre-feet of water a year for
cooling purposes. It is also assumed that each gasification plant, able to pro-
duce 250 million cubic feet of synthetic natural gas per day, would consume 30,000
acre-feet of water per year. (For comparison, Colstrip Units No. 1 and No. 2
(producing 700 megawatts) are planned to consume 4,000 acre-feet a year)

According to the NGPRP (see Appendix C*), coal development could occur
at "base," "most probable," and "extensive" levels.

In Montana, the "base" level would include four in-state 1,200-megawatt power
plants, together requiring 92,000 acre-feet of water a year. The "most probable"
Tevel of development would include four 1,200 megawatt power plants, and six coal
gasification plants, requiring a total of 272,000 acre-feet of water per year.

The "extensive" level of development would include three 1,200 megawatt power
plants and 15 gasification plants, and would require 519,000 acre-feet of water a
year altogether. With the extensive development, there also would be a new popula-
tion migration, to seven counties in Eastern Montana, of 127,000 people. New muni-
ciple water requirements would be 27,500 acre-feet per year. This would up the
total water requirement, in this scenario, to 546,000 acre-feet a year.

*Appendix C not reproduced for review draft.



Summary of NGPRP Energy Development Projections

Level of Deve]qp@ent Conversion Facilities Amount of Water (Acre-feet
per year)

Base 4 power plants 92,000

Most Probable 4 power plants 272,000

6 gasification plants

Extensive 3 power plants
15 gasification plants 519,000
plus new Pop.'s municipal
water requirements 546,000

Although it uses the phrase "extensive development" to categorized the
potential consumption of 546,000 acre-feet annually to feed power and gasi-
fication plants, the NGPRP report may represent a serious underestimation of
industry intentions. Ignoring for a moment the fact that the Bureau of
Reclamation has earnest industry requests for 1.3 million acre-feet of water
designated for withdrawal and use in Montana, the Bureau has nearly enough
sold (228,000-acre feet) to satisfy the "most probable" scenario of the NGPRP--
and easily so if the fair assumption is made that that industry has overestimated
its needs.

As for the earnest industry requests: if they were granted (here ignoring
the environmental and economic impacts of the decision), industry would have
available twice as much water as would be required to satisfy the demands of
energy conversion plants in the "extensive level of development" scenario of
tomorrow. And the applications for federal water, it will be recalled, are
only part of our story of industrial thirst: the state has been asked to
allow another 787,450-acre feet in withdrawals.

Clearly, NGPRP development projections fall far short of indicating the
possible extent of future energy-development water demands and also fail to
point out that the "most probable" future could be an assured reality today

even with no further action by state and federal governments on industrieal water



requests.

Summary of Firm Contracts and Requests (Federal)
and Applications for Appropriation (State)
Compared to NGPRP Energy Development Scenario for Montana

Agency Acre-feet per Year Requirements to fulfill
NGPRP Developments
Bureau of Reclamation Base Development--
(Federal) (less than % of
contracted water)
contracts executed 222,000 Most Probable-272,000
request pending 1,087,000
SUBTOTAL 1,315,000 Extensive-519,000
Department of Natural Actual Grand Total is
Resources (State) slightly more than 4
request for appropriation 787,450 times extensive development
GRAND TOTAL 2,102,450 water requirements

Agricultural Water Demand

A number of things should be considered when discussing future irrigation
requirements in relation to coal development. First, the effect of coal
conversion water requirements must be viewed as a basin-wide problem. Water
which is committed downstream by appropriations cannot be Tegally used upstream.
Second, any promise of water for coal-related industrial development should be
viewed as at least a 40- to 50-year commitment. A mine-mouth electrical generating
facility has an estimated life-span of 37 years, for example. Only if the plant
were not replaced would the water be available for other uses. Third, energy
development's water withdrawals may cause difficulties for any irrigation project
because massive withdrawals would reduce surface levels of waterways.

The bulk of agricultural use of surface water in Upper Missouri River Basin
is for irrigation. 1In determining future irrigation water demand, four
variables must be considered: potential arability of the land according to
soil capability and topography; proximity of water to this land; water requirements

for its irrigation, based on crop needs and irrigation efficiencies; and lastly,



the market conditions for agricultural products, which determine whether new
land can be opened economically to irrigation. Government agencies concerned
with water resource development have disparate estimates on the acres of land
that could be irrigated economically within the criteria listed. Any estimate,
however, is more likely as not to inflate as the world demand for food grows
with population and the prices hungry people are willing to pay. The state
Department of Natural Resources estimates that probably 500,000 acres in the
Yellowstone Basin will be irrigated someday. The Bureau of Reclamation, however,
estimates that new irrigation development in the Morthern Plains region will not
exceed 100,000 acres. There are other projections; all can be related to
Montana's potential future in coal development.

To determine the amount of water needed for future irrication developments,
cropping patterns and the efficiency of water delivery systems must be estimated.
It will be assumed that future irrigated lands will have cropping patterns
like those of today and that the future delivery systems will be as efficient
as those now in operation..

Based on what we (DNR) know about cropping patterns and consumptive

water requirements for different crops, an average of approximately

1.47 acre-feet per acre per year is consumed by these crops. Infor-

mation on irrigation and deliver system efficiencies indicate a

diversion requirement of approximately 5.00 acre-feet per acre
year. (our emphasis)

Approximately 50 per cent of this diversion requirement is returned to the
river system as a return flow, but "information on the time and location on
availability return f10wa0r reuse is not predictable with current technology.
A1l that's known is its later and downstream."

The Department of Natural Resources (DNR) has classified over 2.1 million
acres of land as potentially irrigatable in the Yellowstone Basin. "This
classification is based only on soil and topography as to the ability to sustain
continued agriculture. It does not consider water supply, accessibility or

economics. However, we know all of it will never be irrigated so we are)

assuming an additional 500,000 acres of irrigation (would) be a more probable



figure." According to DNR, water requirements for potentially irrigable
Tands in the Yellowstone Basin would be approximately 2.5 million acre-feet a
year. Of this 2.5 million acre-feet of water, 1.25 million would flow back
to the river.
The Missouri River Basin (MRB) Comprehensive Framework Study, written
by a federal inter-agency task force, estimated that more than 1.3 million
acres in the Yellowstone and Upper Missouri River Basins will be irrigated
between 1970 and 2020. The bulk of this irrigation demand is projected to
occur between now and 2000. Projecting from the diversion requirement of
5.00 acre-feet per acre per year, more than 6.5 million acre-feet of water
would be demanded for irrigation if MRB's forecast came true. In a dry year
(there is a 50 per cent chance of this in any year), total demand would jump
925,130 acre-feet to a grand total of more than 7.4 million acre-feet a year.
Another federal inter-agency task force, the Montana State Study team
for the Western U.S. Water Report, disagreed with the MRB probable irrigation
figures. "It is doubtful that 1,000,000 acres could be economically developed
in the State of Montana in the future. Half that amount would be more realistic.
Potential developments in the amount of 487,000 acres have been specifically
identified." Using present information about average irrigation water demand,
over 1.7 million acre-feet of water would be needed to supply this level of
development. With additonal demand for a dry yvear (50% chance of occurring)
the total demand would be a Tittle less than 2.0 million acre-feet per year.
The Northern Great Plains Resource Program (NGPRP) does not consider the
future irrigation development outlook to be promising. As the water work
group report of the NGPRP put it, "under existing project formulation criteria,
there are essentially no (irrigable Tand) units which meet federally-funded
economic justification within the Yellowstone Basin." They determined that
there will be "some amount of private and state-assested irrigation in the future,

but it is not expected to exceed 100,000 acres." (This fiqure is for eastern



Montana, western North Dakota, and northern Wyoming.) What is considered

as unjustifiable for economic development today,may be good business under
market conditions 20 or 30 years from now when energy conversion plants built
in this decade would still be consuming prodigious quantities of what miaht
have been irrigation water. Applying DNR's figures for crop requirements and
water delivery systems to Bureau of Reclamation's conservative estimate,
however, reveals that even a moderate amount of irrigated land in the Northern
Plains would require approximately 500,000 acre-feet of water per year. In the
case of a dry year ( one in every two) the diversion expands 71,000 acre-feet
(0.71 acre-feet per acre per year) for a total requirement of 571,000 acre-feet

per year.
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Water Availability

The Northern Great Plains Resource Program's Water Work Group Draft
Report states that, "industry could obtain something in excess of 3 million
acre-feet annually in the Upper Missouri Basin (includes Yellowstone) without
conflicting with other needs, providing adequate new storage is developed
Lo support the necessary diversions and providing that aqueducts are
constructed from points of water availability to points of use." This estimate
allows for 500,000 acre-feet of water for future irrigation use.

[f coal development can be 1imited to the extensive level of development
then there would be no need for building storage dams. However, a rather
extensive aqueduct system would have to be built to transport water across
various regions of the state and to Wyoming.

The moderate scenario could be approximated while allowing for only
100,000 acres of new irrigation development in the Yellowstone Basin, and
still not require storage dams. Any limitation of water supply to potential
irrigation areas should be seen as a 40-year commitment.

Following is a summary of the total water demand given various levels

of irrigation and coal development.
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PETROLEUM

CuCI'ves
lontana's crude oil proved reserves (as of January, 18978,
totaled 334 million barrels, less than one ner cent of total
o 1 . : in o
Ce3s recoverable reserves. llost of the o0il is found in:

1. Williston Basin

2

2. Eastern counties (Big lorn, llosebud, Powder River,
Carter, Yellowstone, lusselshell, Petroleun:, and
Carfield).

(%)

“J s 4

and Teton).,
I'he Montana Board of 0il and Gas Conscrvation coustimantes
that only a small portion of the total oil rcsource o been

Ciscovered., Increasing prices of domestic crude and new taze:

[0

on Canadian cruce will tend to encourage cixplorctory activiby

in tle state.

“roduction

Seais e L

Troduction of petroleuwn in lontana steadily inciycase!

sealk of 48.5 million barrels in 1968 with the 1967 discovery

2
-

i Lhe Dell Creel: Fiecld,” By 1972 roduction had Jecline: Lo
.0 million barrcls (mainly the result of 'cereasins ro'uction
3
of Tiser Ridge Field)V lontana produccs aboul once or conl of
4
JeSe crude zetrolcuiie”
l'ontana has nine oil rcfineries, three of wiiicii arc in

e 3illings area. Table I* shows the location and crude cajacilt

+

of the refinericse.

*Tables and figures follow taxt of section.

« DNorth-central countics (Toole, Clacier, Lilerty, l'on’cra

~J



Of the 48.5 million barrels of cruce refined in lontana
in 1972, 9,0 million barrels (18.7 per cent) were indigenous,
13.7 million barrels (28.2 per cent) were importec from Canada,
and 25.8 million barrels (53.1 per cent) were imported from
\‘-'yoming.5 In 1973, 19.2 per cent of the crude refined was
indigenous, 31.13 per cent Canadian and 49.85 per cent from

Wyoming., There is no Middle Eastern or South Anmerican crude

0il refined or sold in Montana.

Transgort

Lost Montana crude is transported from the field to the
refinery by pipeline, although some moves by tank car, truck,
or rail. Wyoming and Canadian crude is transported to Montana
by pipeline.,

Tables IT and III show the 1968 pipecline mileage data for
lontana and 1972 refinery receipts of crude by transportation
node .

TABLE IT - PIPELINE MILEAGE DATA (1968)

Crude gathering lines 020 miles
Crude trunk lines 1,199 miles
Refined products lines 674 miles
TOTAL - 2,499 miles

Source: U.S. Petroleum Facts and Figures, 1971 Edition (American
Petroleum Institute).

TABLE ITII - 1972 REFINERY RECEIPTS QF CRUDE (million barrels)

Domestic Intrastate Pipeline 12,06
Tank Cars and Trucks o7
Domestic Intergtate Pipeline 16.4
Foreign Pipeline 11.5
TOTAL 41.2

Source: lineral Industry Survey, Jgnuary 1973 (U.S. Depart-
ment of the Intepior).



Consumption

Consumption of petroleum in Montana has been gradually

increasing since 1960 (See figure 2) ~
Consumption of petroleum by the transportation sector is

the largest use in lontana and has a growth rate of 1.92 per

cent per year.6 The use of gasoline for automobiles is the

7

largest single use of petroleum products in Montana, Not
only have the number of Montana registered vehicles been in-
creasing, but also the average gasoline consumption per auto-
mobile has been increasing (due to larger vehicle size, weight,
and horsepower).

The automobile is the major means of transportation in
the state. With sparse population and isolated urban areas,
Montana's potential for mass transportation is limited. The
trend toward increased use of the automobile as the basic mode
of transportation has been encouraged by land use patterns
in lontana (suburban housing developments, vacation homes,
automobile-oriented central business districts). In 1972,

i
i

5245 trillion BTU were used by gasoline powered vehicles on

Q
. )
tlic state's highways.'

Rail is an efficient mode for transport for passengers
and freight. See Table IV for cecnergy efficiency comparisons
for different modes of transportation. The total use of diesel

. . ! 10 N
fuel by railroads in 1972 was 10.57 trillion BTU, In 1972

six railroads in liontana were providing freight service.
Burlington Northern and Chicago, Milwaukee, St. Paul and Pacific
per cent of the freight in lontana (based on ton

niles traveled .11

carry




75
ibe dationa) Railroad Passenger Corporation (Amtrak) pro-
vides tLwo cast-wvest passenger trains in the state., On the
northern route, tlhie Empire Builder provides caily service.
About 18 per cent of the train's passengers boarded or debarked

12
in l.ontana, The southern route, the North Coast liawatha,
which used to provide only tri-weekly service, has begun daily
scrvice experimentally. About 38 per cent of its passengers
, . ; . 13
boarded or debarked in Montana.,.

The main rail lines of the state are shown in Figure 4,

In 1972, trucks and buses in Montana consumed 8.82 trillion
BTU of diesel fuel; off-highway uses such as farm machinery

S R 14
consunied an additional 2,81 trillion BTU,

The purchase of aviation fuel in Montana has fluctuated
but the general trend is an increase in consumption, Airplanes
. Y AL B sy i . : y : 5 15
purciiascd 4.5 trillion BTU of fuel in Montana in 1972,
Increascs in the number of registered general aviation aircraft,
cnd neavier coniercial traffic at commercial airports have
contributed to increased aviation fuel consumption,

The usc of petrolewn for non-transportation uses is in-

. 16
creasing at a rate of 0.4 per cent per year., The slow growth
rate is the result of the decline of o0il as fuel for home heating
anc increased industrial use of oil for fuel and lubrication.

In 1960, 38,444 homes used fuel oil or kerosene for heating
11 AT 1 ] 1 b} c 17
and by 1970, this had decreased to 29,950 homes. Sales of
heating oils decreased from the 1962 peak of 2,09 million
18

barrels in 1908, During this same period, industrial uses

of o0il for fuel and lubrication increased.



Table I

Location and Crude Capacity of Montana Oil Refineries

Name barrels/calendar barrels/stream
day day
Big West Oil Co. - Kevin 4,867 5,500
Continental Oil Co. - Billings 45,500 48,000
Diamond Asphalt Co. - Chinook ' N/A 1,000
Exxon Co. - Billings 45,000 49, 000
Farmer's Union Central Exchange - 30,000 33,000
Laurel
Jet Fuel Refinery - Mosby 1,000 N/A
Phillips Petroleum - Great Falls 5,700 N/A
Spruce Oil Corp. - Wolf Point 2,500 2,475
Westco Refining Co. - Cut Bank | 3,982 4,500

Source: Oil and Gas Journal, April 2, 1973,
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TABLE IT

Montana Motor Vehicle Registration

Passenger cars
Trucks
Personal Trailers

lMotorcycles

TOTAL

286,100

Source: legistrar of lMotor Vehicles,

Deer Lodge, lontana,



Table I

Montana State Air Carrier Airport
Enplanement Forecast?
(Thousands of persons)

Average Annual

% growth
1970-92 1970 1975 1982 1992
7.6 Billings 157 227 478 984
8.8 Bozeman 22 34 72 141
5.9 Butte 39 49 76 131
7.9 Great Falls 130 195 345 700
6.9 Helena 23 31 53 97
12,0 Kalispell 8.2 12.9 28 88
6.9 Missoula 38 52 89 162
12,0 West Yellowstone 3 9 19 59

3Enplanements only are shown, not arriving passengers.

Source: Montana Aeronautics Commission, Worthie Rauscher.



Table IV

. : . . . J: |
Lner gy CLfficiency in Ironsportation (1972)°

Freight - Inter-city

Mode ‘ BTU/ton-mile
2ipeline 250
waterway €80
railroad 670
truck 2,800
airplane 42,000

assenceor - Inter-city

Pode BTU/passenger—imilce
bus 1,600
railroacd 2,900
autonoizile 3,400
air;:lane 8,400

Passenger - Intra-city

l.ode BTU/nassenger niles

————— e e -
bicycling 200
walking 300
bus 3,800

automobile 8,100
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Table IV

Energy Consumption in Montana
Transportation Systems, 1972
Transportation Mode 1012BTU
Gasoline-powered vehicles ' 52. 50
Diesel-powered trucks and buses 10. 57 '
Railroad 8. 82 :
Air 4.50
TOTAL 76.39 |
i
Source: Mineral Industry Surveys: Sales of Fuel Oil in 1972; and Montana !
Department of Revenue 1972 tax statistics,

'Fig-u.re 4 - 1971 Montana Motor Fuel Consumption by Month
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Table V shows consumption of petroleum by refinery type tor non-

transportation uses.

Table V

Montana Non-transportation Petroleum
Energy Consumption (1972)

Type of Energy Content

Petroleum (1012 BTU)

Kerosene 2.18

Distillate type oils 13. 02

Residual type oils 9.23

LPG 6.77 (1969)
TOTAL 31. 20

Source: Bureau of Mines 1972 Mineral Industry Surveys.
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Natural gas found with oil was flared before extensive pipeline and
storage facilities for natural gas were developed. The convenient, clean-
burning fuel then moved into the markets of other fossil fuels; consumption
was encouraged by the low FPC-regulated wellhead prices. While consumption
increased because of the flexibility, convenience and low cost of natural gas,
development of new gas reserves lagged because of increased exploratory drilling
costs and the low wellhead prices.

Reserves

Although gas reserves are not as abundant as coal in recoverable BTUs
there are considerable gas reserves in Montana. Estimated proved gas reserves
in Montana total two trillion cubic feet.l The Montana Board of 0il and Gas
Conservation estimates that the total recoverable gas resource may total
between six and ten million cubic feet.2 Table I estimates recoverable

proved gas reserves for the U.S. and Montana for the Years of 1960 and 19'70.3

TABLE I -- RECOVERABLE PROVEN GAS RESERVES
(Billion Cubic Feet)

1960 1970
Montana 626 1,100
United States 263,759 290,746

The ultimate storage capacity of gas reserves in underground storage wells in
1971 was estimated at 213 billion cubic feet-u

Production

Montana has six natural gas processing plants. Natural gas production
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over the past 20 years has been variable, depending upon such factors as
exploration successes, the availability of Canadian gas, demand, and
federal regulation. Figure I*shows marketed natural gas production from
1960 to 1971. The increase in production in 1970 was a result of the dis-
covery and development of the Tiger Ridge Field. Montana power now makes
loans to producers to encourage drilling in Montana for natural gas.

Production had gone down from the 1971 high, but now production and ex-

ploration have again increased. Almost 58 billion cubic feet of natural

gas was produced in Montana in 1973.5
Wellhead prices for gas in interstate commerce are regulated by the

Federal Power Commission. The regulated prices are determined by cost

plus a reasonable profit margin and allow consumers to receive gas at rates

lower than the free market price.

Consumption

Since 1930 Montana has annually consumed more gas than has been re-
covered. Only one out of every 14 wildcat drillings in 1972 was a producer.
Figure 2 shows the relative consumption, production and import of natural gas
from 1960 to 1971. In 1972, 77,348 million cubic feet of natural gas were
consumed in Montana.

The two major gas suppliers in Montana are Montana Dakota Utilities
Company (MDU), serving the eastern part of the state, and Montana Power
Company, serving the central and western part. Rural areas without gas
service rely on bottled gas, oil, or electricity for cooking and heating.

MDU receives its gas from fields in Wyoming, Montana and the Dakotas.
Montanz Power, accounting for 70 per cent of retail gas sales in the state,

receives only 20 per cent of its gas from Montana fields. The remaining

*Tables and figures follow text of section.
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80 per cent is piped in from fields in southern Alberta because it is easier
and less expensive to import cheap Canadian gas than to develop Montana
reserves . Sixty per.cent of Montana Power natural gas is from Canadian
sources the power company has developed or purchased in Alberta.'7 Out
of state firms, however, have developed Montana reserves for shipment to the
Midwest.

The National Energy Board of Canada which has the authority to determine
established reserves, market requirements and exportable surpluses for
Canada has cut b;ck exports to Montana after finding Canadian 30-year
reserves deficient by 1.1 trillion cubic feet. The policy of assuring
future Canadian domestic supplies first resulted in decreased exports as
well as increased prices and royalties. However, additional drilling has
proven enormous reserves of gas in the MacKenzie Delta and Artic Islands,

S0 there is some optimism about being able to obtain future gas supplies
from Canada.

The consumption of gas has increased in all sectors of the economy.
Because of the low cost and convenience of gas heat, many Montana homes now
use it instead of coal, wood or oil heaé. In 1950, 43 per cent of Montana
homes were gas heated. By 1970, 73 per cent of Montana homes were gas
heated.8

Industrial use of gas is growing at a faster rate than residential
use in the state (Figure 3). Table II shows the quantity of gas used by
different sectors of the Montana economy. The Anaconda Company is the
largest user of gas in the state; in 1972, it consumed 12,649,000 million
cubic feet (MCF) for its operations at Butte and Anaconda ang another

515,000 MCF at its Columbia Falls aluminum plant? The new Arbiter copper



reduction plant at Anaconda will use an additional 1,824,000 MCF per year
when it begins operation.lo The second largest user of natural gas is the
Hoerner-Waldorf Corporation paper plant near Missoula. This plant used
4,428,000 MCF in 1972.11 A new plywood plant in Bonner, now being con-
structed by Champion-International's U.S. Plywood Division, and a pro-
posed 50 per cent expansion of Hoerner-Waldorf will also use large amounts
of natural gas,

Some additional requests for industrial natural gas have been denied
by Montana Power Company because of the uncertainty of receiving additional
Canadian gas.

The generation of electricity consumes only small amounts of natural
gas in the state. MDU operates a 20 megawatt turbine near Miles City for
reserve electricity which uses natural gas. Small amounts of gas are used in
the coal-fired J. E. Corette plant in Billings for flame stabilization.12
Montana Power's Frank Bird plant can be run on either gas or oily but due

of the scarcity of natural gas, is fueled by oil.

Transportation

Montana has a total of 6,130 miles of gas utility main pipelines, in-
cluding 1,150 miles of field and gather pipelines, 2,730 miles of trans-
mission pipelines, and 2,250 miles of distribution pipelines.13

Northern Natural Gas Company and Montana Power Company both have gas
pipelines to Montana from Canada. MDU has a pipeline from North Dakota and

Wyoming.

Imports and Exports

Montana does export some natural gas but is a net importer. Imports
of natural gas have steadily increased from 21.2 trillion BTU in 1960 to

61.2 trillion BTU in 1971.1% (See figure 2)
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Table IT

Quantity and Value of Natural Gas Delivered
to Montana Consumers: 1972

Quantity (million) Value (thousands
cubic feet) of dollars)

Residential 23,1787 22,978
Commercial 16,521 11,416
Industrial 33,192 12,679
Electric Utilities 1,218 418
Other Consumers 2,630 1,273

i

i \ 77,348 48,764

Source: Bureau of Mines Mineral Industry Surveys, 1972.
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OIL AND NATURAL GAS EXPLORATION POTENTIAL IN MONTANA

5
Future oil exploration potential in Montana depends on regional trends

in o0il and gas production. Location of Alberta oil fields to the North tend

to be aligned with those of the Wyoming, Colorado and Utah fields to the

South, but there appears to be a Montana continuity readily observed in the

Rocky Mountain Region Oil and Gas Field Map, published in the April 1974 issue,

Western 0Oil Reporter*.

Favorable geologic basins are analogous to those of adjacent states,
are in Montana. Most of the inexpensively-drilled, shallow geologic structures
and potential oil traps have been drilled in Montana.

The Rocky Mountain states are known for their generally small geologic
structures and traps, some occurring at great depths. Although some of these
are still being explored in Montana and adjacent states, most current domestic
exploration drilling activity is on the United States Continental Shelf areas
where large reserves are likely in single pools. Continental Shelf exploration
is risky; costs are high. But the anticipated profits also are great. For
these reasons, only limited amounts of risk capital have been available for
exploration activity recently.

Only in the Williston Basin has Montana's deep-0il producing potential
been well tested. Deep tests are expensive, requiring a favorable business
climate. Deep tests can reveal significant new reserves, which could yield
volumes of oil and gas exceeding previous discoveries in Montana. Virtually
untested geologic basins of the southwest and northwest Montana also could
yield sizeable new oil and gas reserves. Exploration activity in large areas
of central and northern Montana also could likewise lead to sizeable new oil

reservesSe.

* Included here with permission of Mr. Donald Hart, Publisher.



Expanded use of secondary and tertiary oil recovery techniques easily
could yield new reserves equal to those already produced to date in Montana.
Because of Montana's untapped oil potential, a conservative estimate

of potential developable reserves exceeds 2 billion barrels of oil and 2,500

billion cubic feet of natural gas. Such development would require new ex-

ploration and production incentives, however.

I
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ENVIRONMENTAL IMPACTS OF OIL AND GAS

Exploration and Production

Exploration for o0il and gas can cause temporary land disturbances.
Significant problems are blowouts which can result in the escape of o0il or
gas, air pollution resulting from the flaring of "sour" gas or burning oil
in waste pits (most reject gas which used to be flared is now reinjected into
the well), potential ground and surface water contamination resulting from the
disposal of brines which are sometimes produced with o0il (this problem may be
solved by removing the salts from the water before disposal), and disposal of

solid wastes (e.g., drilling muds).

Refining and Processing

The refining of crude oil or the processing of natural gas could pollute
water, air, or soil, but most plants have adequate environmental pollution
control equipment installed. Some solid and liquid by products (especially
sulfur from gas processing plants) are potential environmental problems
because they are corrosive or toxic and could be leached into the environment.

These problems, however, can be controlled.

Transportation and Storage

A chief environmental problem associated with the transport of natural
gas and petroleum has been the possibility pipeline ruptures or leakage. 0il
spillage may contaminate surface waters and possibly hurt aquatic life; gas
from pipeline leaks or breaks evaporates quickly but poses a significant fire
hazard. Pipelines may interfere with wildlife migration patterns and water
drainage. Stored oil and gas, of course, is always a fire hazard, and threatens

the same impacts as transported fuel in the event of a leak,
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OIL SHALE

One source of petroleum is oil shale, a fine-grained, compact sedimentary
rock containing an oily substance called Kerogen. Formed from aquatic life
(algae, spores, and pollen grains) and mixed with inorganic components of the
shale, Kerogen is petroleum formed at inadequate pressure and temperature.

Unrefined oil shale has a variable composition, but in general has more
nitrogen and less hydrogen than petroleum. 0i1 shale can be refined to yield
fuel oils, diesel fuel, gasoline, jet fuel, and liquified petroleum gas (LPG)
as well as oil by-products.

0i1 shale yields at least 10 gallons of oil per ton or rock; most developed
deposits yield between 25 and 65 gallons per ton.1

The U. S. has the world's largest oil shale deposit. Brazil has the second
largest and China, USSR, Republic of the Congo, Germany, Italy, England, France,
Sweden, Canada and Theiland have substantial oil shale reserves.Z The most
extensive and valuable U. S. oil shale reserves are found in Green River Formation
in Colorado, Utah, and Wyoming.3 The shale deposits in this formation cover about
16 million acres, some of them as deep as 7,000 feet. Most of the high-grade shale
is found in the Piceance basin of Colorado which contains 80 billion barrels of
recoverable shale o0il. The shale deposits are more than 30 feet thick and have an
0il content of about 30 gallons per ton.?

Very small and scattered oil shale deposits are found near Lewistown. Some
have a yield of o0il as high as 70 ga11ons/ton.5

Converting oil shale to petroleum-analogous products is not yet commercially

feasible although there have been experimental oil shale plants in operation for

some time. One of the most promising methods is the Toscoll process.6 The oil
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shale is mined and crushed to half-inch pieces, preheated with hot flue gas, and

mixed with hot ceramic spacers in rotating drum. The Kerogen is converted to
hydrocarbon vapor by heating the crushed or to 900°C. The vapors are then drawn

off, condensed and treated in conventional 0il processing units. The ceramic

spacers recycle to a heater. The processed shale is cooled, moistened and transferred
to a disposal site.

The resulting crude 0il is processed at regular oil refineries into gasoline,
jet fuel, fuel oil, liquified petroleum gas and oil by-products. It can be pro-
cessed to remove sulfur and nitrogen to produce high grade fuel 0il or high quality
raw material for natural gas production.

There are serious problems with shale o0il--reclamation of shale waste-disposal
areas and the high water requirements for the distilling process. About half of
the water used in 0il shale processing is sprayed on spent shale to keep the piles
from eroding or blowing away. Runoff can be highly saline, making it unfit for

irrigation or municipal consumption and perhaps a threat to wildlife.
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HYDROELECTRICITY

Montana's extensive river systems have provided numerous hydroelectric dam
sites for Bureau of Reclamation, Army Corps of Engineers, and private utilities
development. Hydroelectric facilities still account for about 85 per cent of the
generating capacity of the state (See Table I in Electricity Section). However,

when Colstrip Units No. 1 and No. 2 are completed in 1976, the figure will drop

e b3

to 66 per cent, even if Libby dam's generators are in full operation by that time.

Developed water power capacity in Montana totaled 1512 megawatts in 1968.]

This was 43.2 per cent of the hydroelectric capacity of the Rocky Mountain states
and 3.11 per cent of U.S. capacity.2 Low cost hydroelectricity has encouraged
the high per capita consumption of this energy in Montana and has encouraged
energy-intensive industry.

Hydroelectric plants are relatively long lived and have low operating and
maintenance costs and do not emit neither air nor water pollution. However, the
aeration of water over spillways does increase dissolved nitrogen in the water
below which may be harmful to fish.

Unlike nuclear and coal-fired plants, hydroelectric dams do not consume
water. They can easily adjust to varying electric loads and are efficient.

If coal-fired power plants are built in eastern Montana, hydroelectric
plants will be used more and more for system peaking capacity. Peaking capacity
is defined as that part of a system only used during high electrical demand.
The amount of peaking capacity available from a hydroelectric plant depends on
operating limitations (rate and amount of change in reservoir elevations allowed
by conflicting water uses), stream flows, reservoir storage level and capacity,

and maintenance of downstream water quality and condition.

Hydroelectric capacity could be augmented by installing additional generators

at existing power plant sites, developing pumped storage facilities and constructing

dams. Adding generators to an existing site does not increase a reservoir's
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total energy storage but it can increase its peaking capacity. The possibility of
additional turbines at Kerr Dam, at the south end of Flathead Lake, and at Ft. Peck
Dam on the Missouri River is being studied by Montana Power Company and the Corps -
of Engineers respectively. The utilities have indicated, however, that they will
be looking to coal, not water, to provide the bulk of new generating capacity.
Except for increasing the capacity of existing generator facilities, there
is strong opposition to further development of electric dams in Montana. An
additional 7781 megawatts could be developed. Table II in the electricity section
shows a number of proposed hydroelectric facilities. However, Libby Dam (scheduled
to begin production by 1975) is the only major hydroelectric project funded and
under construction. One economically attractive project is the proposed Allenspur
Dam near Livingston. Those opposing construction fear loss of fish and wildlife

habitat and agricultural land, loss of the nation's longest remaining free flowing

river, forced relocation of the people, and flooding of Yellowstone Park.
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ELECTRICITY

Coordination with West Power Region

Most of Montana lies within the West Power Region which includes one-third
of the United States land area (excluding Alaska and Hawaii). Characteristic
of this region are large loads along the Pacific, long distances between load
centers, and spotty distribution of energy resources.

Montana's electric power plants are coordinated with those of other states
in the region by coordinating committees that represent utility companies.

The desire for reliable and profitable electric energy has led to interconnections
between these utilities. West Power Region utilities jointly own large generating
plants, use seasonal load diversity to share reserves, and coordinate construction
of power plants. The Montana Power Company is a member of the Pacific Northwest
Coordination Agreement (PNCA), Western Systems Coordinating Council (WSCC),
Associated Mountain Power Systems (AMPS), Rocky Mountain Power Pool (RMPP), and
the Northwest Power Pool (NWPP).

A variety of fuels are used to generate electricity in the west region.
Hydro-power has been a major contributor in the past, but steam-powered gener-
ation will become more important because remaining dam sites are scarce and
usually environmentally undesirable.

In the west region, electricity sales are accounted for this way: 34
per cent in the industrial sector, 30.3 per cent in residential and rural uses,
20.3 per cent for commercial, 5.4 per cent for street and highway lighting,
electrified transport and other uses, and 10 per cent lost in transmission.1

Power requirements for the west region show annual peaks in power use is
in December, Jammary, June, July, and August.2 Daily peaks occur midday and

3

early evening.
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Generation of Electricity in Montana

In 1970, about 87 per cent of Montana's electricity came from hydro-
electric plants (the comparable national figure is less than 16 per cent).
Conventional steam plants produced 13 ber cent of the electricity for Montana
(nationally: 82 per cent by conventional steam plants, and 2 per cent by

nuclear and gas turbine plants).5 This table summarizes the generation

picture:
Generation (1970)
(Million Kilowatt-Hours)
U.S. Per Cent Montana Per Cent
Hydro 2hk7,456 16 8,745 87
Conventional Steam 1,256,294 82 1,281 13
Nuclear Steam 21,797 1 ——— _—
Internal Combustion 6,062 1 _— -
Total 1,530,609 100 10,026 100

Source: U.S. Statistical Abstract (Dept. of Commerce) 1971.

Of the electricity generated by steam plants in Montana, 80 per cent is generated
by coal, 18 per cent by natural gas, and 2 per cent by fuel oil.6
The generation of electricity by coal is discussed in the coal section of

this report.

Generation by Fuel (1970)
¢Million Kilowatt~-Hours)

Fuel U.S. Montana
Coal 706,102 966
Fuel 0i1 182,488 14
Gas 372,884 228
Nuclear 21,979 ———
Total 1,283,271 1,208

Source: U.,sS. Statistical Abstract (Dept. of Commerce) 1971.
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Capacity

Montana's per capita electric generating capacity in kilowatts is

higher than per capita capacity in the U.S.

Capacity per capita (Kilowatts) 1968
Montana 2.6k
UsSa 1.55

Source: 1970 Montana Data Book (Planning and Economic Development Division,
Department of Intergovernmental Relations).
Montana's electricity capacity in 1968 was about 23 per cent of the Rocky

Mountain States' capacity and .58 per cent of the U.S. capacity.7

Load Centers

The largest demand centers for electricity in Montana are Butte-Anaconda,
Helena-Great Falls, Kalispell-Missoula, and Billings, with peak demands of 551,

260, 173, and 138 megawatts respectively.8

Exports

Montana is a net exporter of electrical energy. Of the 10.65 billion
kilowatt-hours of electricity generated in Montana in 1971, 9.21 billion
kilowatt-hours were sold in Montana, and l.44 billion kilowatt-hours were
exported. Some private utilities in the state must import electricity, however,
particularly during peak load periods. Montana Power Company imports up to
23 per cent of its load annually.9

Some electricity generated in the state is not connected to Montana supply
lines. There are three federal plants east of the Continental Divide including
Fort Peck, Canyon Ferry and Yellowtail Dams. The power from these three in-

stallations is marketed by the Bureau of Reclamation. Much of the power from

Yellowtail goes to rural electric cooperatives in the Dakotas. In additiongall
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the power from Washington Water Power Company's Noxon Dam in western Montana
goes to Spokane, Washington.

Montana electricity exports will rise significantly when Colstrip units
No. 1 and No. 2 are completed. Fifty per cent of the net Colstrip output (or
330-megawatts) will be exported to Puget Sound Power and Light Company.
According to Montana Power, the cost per kilowatt-hour will be less with
two units at Colstrip than with one. The proposed Colstrip units No. 2 and
No. 3 are expected to export about 70 per cent of their energy to other

Northwest Utilities.

Electricity Consumption in Montana

Historically, most electricity generated in Montana has been consumed
by a small number of energy-intensive industries. These companies consume
two-thirds of all electricity sold in the state. Largest among the industrial
consumers is the Anaconda Aluminum Company reduction plant in Columbia Falls,
which consumes about a third of all electricity used in the state. Table IV
lists other large users.

Industrial users use of electricity is growing at a faster rate than
total electricity use in the state. Figure 2 shows that total electric use
during the 1950-1972 period grew at 6.38 per cent a year while use in industry
grew by 6.8 per cent a year. The Arbiter copper reduction plant, now under
construction at Butte by the Anaconda Company, will increase the industrial
energy load by 20 me<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>